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WS, NEWS AND INTERVIEWS. 

is more thrilling, exhilarating and 

than skimming over the ice ona 
sharp skates, while the mellow 
ht casts its beams upon the glowing 
ince of the one whose band is 
n yours and whose muff prevents 
of the people from judging of the 


of the clasp? The moon is not 
ith us, but the other details, granted 
should be easy to arrange. Why 
stitute for the moon an electric 


echt with a reflector which will 
iffuse its light in semblance of the 


British steamship ‘‘Clement” re- 
irrived in New York from South 
and West Indian ports with a 
658 tons of rubber, the largest cargo 
1 that ever left the Amazon for this 
is valued at $1,000,000. 





tric café is a thing apart. The 
fé was a species of buffet that grew 
ris, wherefrom the novice on tend- 
oin received a considerable shock, 
don Lightning. If, as was mostly 
he remarked on the fact to the by- 
he was told either that his funny- 
at fault, or that he had been 
ed” by the charms of the barmaid. 
ying part to the victim was that no 
ippeared to suffer. Then he went 
| to ‘‘ prevent the place from burt- 
Mark Twain says, returned with 
man to play the same game on. 
he fourd that he himself enjoyed 
y, While his friend fell into the trap. 
the course of conversation, the 
would explain that she worked tbe 
yn new-comers with her foot, for 
of amusing her customers. The 
‘riques became bigbly popular, but 
pressed by the government, who 
it the joke might be carried too far. 


the favorite experiments at the 
to set the students to measure the 
owers of the are in different direc- 
lich they generally manage to do, 
to the London Electrical Engineer, 
not learn how to design a dynamo. 

s pleasure will be denied them, at 
if they use the globes of M. Fréd- 
ho has used the calculations once 
nd designed a globe of such a form 
prisms of such thickness that the 
distributed everywhere with even- 
"he same idea is applicable to the 
f incandescent lamps, so that side- 


r endways the filament shall give the 


uminating power. This may bead- 
us in many circumstances, though, 
y, the cost of the globes is higher. 


cean cable will probably be wanted 


very soon to connect the islands of Guanaja 


and Bx 


of Hon 
that the 


tery ( 


nacca with the mainland of the coast 
luras. This results from the fact 
charter of the Louisiana State Lot- 


mpany expires on January 1, 1894, 


and its operations have been so restricted 


during 


around 


have 


the past few years that it is hunting 
for a new home. Arrangements 


been made with and a charter has 


been granted by the government of the 
Republic of Honduras, whereby the company 
will remove its business to one of the islands 
named above on the expiration of its present 
charter. 





**One of my pleasantest experiences in 
Switzerland,” said a traveled person, ‘‘ was 
a ride I took on an electric car from Vevay 
to Chillon, along the margin of beautiful 
Lake Geneva. The car was a double-decker, 
and I, of course, rode on top. The scencry 
along the electric railway line is surpass- 
ingly grand. The sky is an intense blue, 
the mountains are bluer than the sky, and 
the lake is bluer than the mountains. The 
enjoyment of all this was greatly increased 
by the smooth running of the electric car, 
and by the fact that my seat on the upper 
deck gave an uninterrupted view in all 
directions.” 


The late Werner Von Siemens, the great 
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Electrical Workers Adjust Labor 
Troubles. 

The trouble existing between the National 
Brotherhood of Electrical Workers and the 
Electrical Contractors’ Association, of this 
city, previous to the recent long strike on 
the part of workers, has at last been settled. 
An agreement was signed on January 19, 
between the union and the ass.ciation, ard 
ratified at a meeting of the union. The 
agreement is to gointo effect on February 
1. It provides that nine hours shal! con- 
stitute a day’s work, at $3 a day, and the 
agreement to remain in effect for one year. 
The association is to employ none but union 
workmen, and union werkmen will work 
for none but members of the association. 
No sympathetic strikes or lockouts are to be 
undertaken. 

_—_- 


The Last Horse Car in Toledo. 


It may not be apparent to the careless 
observer that Manager Albion E. Lang, of 
Toledo, is possessed of sentiment and poetry 
in a high degrce. But such is the case. 
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German electrician, who was an ardent 
Liberal, was greatly surprised, says the 
Boston 7raveller, when he read in the papers 
one morning shortly after the death of 
Emperor William that Emperor Frederick 
had raised him to the ranks of the hereditary 
nobility. He turned to Mme. Von Siemens, 
who was sitting in the room, and said: 
‘Dear wife, now go at once to Lepke (the 
Berlin dealer in paintings) and buy ances- 
tors.” He cared little for the nobiliary par- 
ticle before his name. 
Spo 
Telephone vs. Electric Railway. 


The judgment of the Court of Appeals 
was made the judgment of the Supreme 
Court on January 10, in’ the case of the 
Hudson River Telephone Company es. the 
Watervliet Turnpike and Railroad Com- 
pany. The judgment is for the railroadcom- 
pany and, including $500 extraallowance, for 
$2,279.10 costs and disbursements. There 
is also $170 costs in an additional collateral 
matter. 


His poetic nature finds a channel in deeds 
rather than words, as the following incident 
will show, says the Street Railway Review. 

Eleven or twelve years ago, Mr. Lang 
purchased of its original owners a strip of 
strap rail and a few dilapidated cars, known 
as the Dorr street line. 

After years of patient labor, the Toledo 
Consolidated has been brought to its present 
perfection, and the last line to come into 
the fold of electric traction was the Dorr 
street line. On the last day of 1892, how- 
ever, Mr. Lang was notified that the line 
was finished, and Mr. Lang indulged the 


sentiment above referred to. So, equipped 
as a motorman, the manager ran the first 
car over the line, amid the cheers of the 
citizens and the waving of handkerchiefs. 
Upon his return to the office, Mr. Lang 
thought of more sentiment and put it into 
execution. Therefore, the old horse car 
was run onto the tracks, and Mr. Lang as 
driver took the reivs of the midnight car, 
aud. while 1892 flitted away, and the dreary 
midnight bells tolled the death of the old 
year, the last horse of the last horse line 
made its farewell appearance in Toledo. 





New Features of the Stanley 
Transformers. 


IMPROVEMENTS IN 


A VALUABLE DEVICE. 


The Stanley Elec- 
tric Manufacturing 
Company, of Pitts- 
field, Mass., have re- 
cently made improve- 
ments in tbe well 
; kvown Stanley trans- 





formers, which in- 

clude a method of 
Henry Hine, GENERAL jnsulation which 
MANAGER, STANLEY 


E.ecrric Manuractur- gives a practically 
coil, 


ING COMPANY. 


and improvements 
in the form of the 
case, allowing very 
perfect ventilation. 
This company be- 
came known in the 
electrical field on 
April 1, 1891, through 
itsadvertisementsand 
a pamphlet describing wa, 
its transformer. The 
efficient staff of the 
company, which in- 
cludes Charles Atwater, president and 
treasurer, Henry Hine, general manager, 
Jobn H. Kelman, superintendent, and 
Wm. Stanley, Jr., electrician, then an- 
nounced that the policy of the company 
would be to produce a thoroughly good 
article at a fair price. The company 
has just announced a change of the greatest 
importance, because it goes to the very basis 
of the essential feature in a transformer, 
namely, insulation. The commercial intro- 
duction of this new transformer has been 
delayed for the purpose of making absolute 
tests-of the change and the entire reliability 
of the transformer itself and the methods 
adopted forits manufacture. The two abso- 
lute essentials in a transformer are safety 
and reliability, and on the method of insula- 
tion employed these two features depend. 
The new method of insulation employed 
in the construction of Stanley transformers 
is that the coils form a perfectly solid mass, 
the wires being embedded in and surrounded 
by a substance of very high insulating 
properties. A cross-section of a coil of one 
of these transformers has the appearance of 
a first-class submarine cable, and the coil is 
claimed to be perfectly moisture-proof; in 
fact, it is said that these coils can be sub- 
merged in water indefinitely without injury 
to their insulation. The primary and sec- 
ondary coils form a perfectly solid mass, 
and are protected from any possible contact 
with the iron core by a new and very in- 
genious method. The Stanley Company is 
so well satisfied as to the entire reliability 
of this new transformer that for five per 
cent. additional to the regular price they 
willifisure the transformers for five years. 
In other words, the depreciation account on 
transformers bought on this plan cannot 
exceed one per cent. per annum for five years. 
In designing its transformer, the Stanley 
Electric Manufacturing Company has en- 
deavored to put itself in the position of a 
lighting company,in order that it might 
produce a device safe and convenient for 
practical use, as well as one with first class 


moisture- proof 
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electrical qualities. Every transformer sent 
out from their shops must pass most severe 
tests and come up to a_ predetermined 
standard before it can leave the factory. 
These tests are made to determine efficiency, 
regulation and the insulating resistance of 
all parts of the transformer. Besides this, 
the transformer is run for a long time on 
more than its full rated capacity, and after- 
wards is subjected to several times the elec- 


ELECTRICAL REVIEW 


aration specially developed for this use. 
The method of winding the coils also renders 
the chance of a cross between the primary 
or secondary, either from electrical or me- 
chanical causes, extremely remote. Special 
tools are used in winding these coils, and 
the method of manufacture insures the most 
perfect workmanship. 

The ease with which this transformer can 
be put in place should be an important con- 


is absolutely safe, as the plug is held in the 
hand entirely away from the transformer or 
circuit. No tools of any kind are required. 

The Stanley Electric Manufacturing Com- 
pany is an earnest advocate of large trans- 
formers. The saving in power obtained by 
their use is illustrated in the diagram, Fig. 
83. The vertical divisions show the dif- 
ferent sizes of transformers, and the hori- 
zontal divisions the units of current or 
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Amps. 
90 
Number of transformers of various makes, installed 181. 
Capacity of transformers, 4480 lights. 
80 
Average size of transformers, 24 lights. 
Actual total leakage current, 20 Amps. 
70 7 
Curve I represents the current for which the Station receives pay. 
é 8 “II represents the current actually being ‘‘pumped” into the lines. 
= 60} ~~ 
4 ° « III represents the current, if Stanley transformers were substituted, 
S 1 Hour size for size, in place of those actually now in use. 
- 50 > 
3 « IV represents the current, if Stanley transformers of an 
° average size of 125 lights, were used. 
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tromotive force at which it is to be used in 
practice, in order that the company and not 
the customer may discover any weak spot 
in the transformer, if there be any. 

As for efficiency, the Stanley Company 
make claims as follows, depending on the 
size of the transformer: Full load, 9714 to 
98 per cent.; half load, 97,4, to 90 per cent.; 
quarter load, 96 to 85 percent. The varia- 
tion of the secondary electromotive force 
between no load and full load is from one 
to oneanda half voltsout of 50, depending 
on the size. The large transformers are, of 
course, more efficient. 

Lighting companies are in business for 
the sake of making money, but there is no 
doubt that in many plants to-day profits are 
being wasted by losses which might be 
avoided by purchasing the best instead of 
the cheapest transformers at the start, and 
which can be largely overcome as the station 
grows, by supplanting the cheap by the 
good, and large ones for small ones. The 
diagram, Fig. 2, gives a graphic illustration 
of this point. This diagram is based on an 
operating plant furnishing about 5,000 six- 
teen candle-power lights. The horizontal 
divisions represent amperes, and the vertical 
divisions represent hours of the day. The 
line marked I shows the actual current for 
which the station is receiving pay at different 
hours in the day. The line marked II shows 
the actual current which the station is send- 
ing out on the line at the corresponding 
time. The station in question has various 
makes of transformers in use and many of 
these are small. It wili be seen that there 
is at all hours of the day a heavy loss. 
Should this station substitute Stanley trans- 
formers of the present make, size for size, 
throughout, instead of what they now have 
in use, the current sent out on the line 
would be represented by line ILI instead of 
line II. The average size of the transformers 
in the station now is 24 lights. If the man- 
ager would go one step farther and rearrange 
his transformer plant on the basis of 125 
lights, the actual current sent out would be 
represented by the line IV, and astill greater 
saving could be accomplished by using 
larger transformers. 

In the matter of safety, the insulation of 
the new Stanley transformer is claimed to 
possess several times the resisting power to 
high discharges of that commonly used. 
The insulating medium employed is a prep- 
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sideration in the eyes of station managers. 
All that is required is to hoist it up by the 
eye bolts and hook it over the cross arm or 
timber on the side of the building. The 
ends of the supporting hooks are sharpened 
so that they sink into the wood, and the 
transformer then supports its own weight 
and can be easily and safely secured. 

Fig. 1, shows the details of the fuse box 
used on the Stanley transformer. Only the 
primary circuit is fused, secondary fuses in 
the transformer itself being now regarded as 


8 9 10 11 - 12 


power. The relative economy of the differ- 
ent sizes is at once apparent. It will be 
geen that a 20 lighter is twice as wasteful as 
a5 lighter, and a 75 lighter is twice as 
wasteful as a 350 lighter. This diagram, 
taken in connection with the diagram 
shown in Fig. 2, should furnish food for 
thought for any station manager. The 
Stanley Company by no means advocates the 
use of large transformers to the total exclu- 
sion of small ones, but believes that a 
proper combination of the two will produce 


January 28, 1893 


Historical Sketch of the Storage 
Battery. 





ABSTRACT OF A PAPER READ BEFORE TyE 
CIVIL ENGINEERS’ CLUB, OF CLEVELAND 
, 
BY 0, F. UBERLACHER. 





In order to be able to form an idea of the 
patents and points at issue, we wil! begin 
with an explanation of a simple storage bat. 
tery. Icannot do better here than to giye 
Judge Coxe’s definition, laid down by him 
in the suit of the Electrical Accumulator 
Company os. the Julien Company. “4 
secondary battery is one which yives po 
electricity of itself, but is active only when 
rendered so by a current from an independent 
source,” 

The first commercial form of storage bat. 
tery was invented by a Frenchman, Plante, 
The patentg,of Faure, Brush, Julien ang 
most of the others are simple improvements 
upon this type, using practically the same 
materials and differing in the mode of cop- 
struction. 

There are several other types of storage 
battery but none of them have obtained 
much commercial prominence. The best 
known of ‘these is probably the alkaline 
storage battery, using one zinc and one por- 
ous copper plate in a solution of caustic pot- 
ash. There are several patents on this type, 
principally those of Reyuier in France, and 
Desmazure, Entz and Phillips in this coup- 
try. You will notice that this battery falls 
without Judge Coxe’s definition, as it would 
furnish current before being charged from 
an external source. The charging simply 
regenerates it, or restores zinc to the zine 
plate and oxygen to the porous copper. It 
is a storage battery but not a secondary 
battery. 

Faure, 1878, in France, conceived theidea 
of dispensing with the long and expensive 
forming process of Plante by applying a 
layer of oxide of lead to the lead plates in- 
stead of producing it upon them by electro. 
lyte action. In the summer and fa!! of 1878 
he made a few experiments in this line, and, 
running across some difficulties, gave it up, 
In Faure'’s first experiments in 1878 he held 
his layer of oxide upon sheet lead plate by 
wrapping felt around both. This was also 
the idea with which he started in early in 
1880, but he soon abandoned it for a grid 
somewhat similar to those now in use. 

In 1879, Brush patented his ‘‘ gas battery 
arc lamp,” using a form of storage battery 
which has never become of commercial value, 
and then, hearing of Plante’s work, began 
experiments inthe same line. The firstidea 
was to improve upon Plante’s battery, and 
he began the work with rolled lead plates. 
He soon, however, discovered the cast plates 
were preferable, and from this point he went 
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Diagram sHowina Revative Iron Losses 
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Curve I Apparent loss = E.M.F, x leakage current. 
“ x lag factor, 
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Size of Transformers in lights. 


Fie. 8.—IRnon Losses in STANLEY TRANSFORMERS. 


unnecessary. The fuse is double pole, each 
wire or link being carried on a separate 
porcelain plug. To replace the fuse the 
door is dropped down by loosening one 
thumb-screw, the plugis pulled out and a 
new one is inserted, or a new fuse wire at- 
tached to the same plug. The same size 
plug is used in all sizes of transformers, and 
all plugs are interchangeable, there being 
no rights or lefts. The operation of chang- 
ing a fuse requires but a few minutes, and 


the best results. The Stanley transformers 
are made in sizes from 10 lights or 500 watts 
to 500 lights or 25,000 watts. 

With this article will be found miniature 
portraits of Mr. Henry Hine, the progress- 
ive and efficient general manager of the 
Stanley Electric Manufacturing Company, 
and Mr. William Stanley, Jr., the well 
known electrical inventor, who has devel- 
oped the transformers just described, in 
addition to doing much other work of value. 


on to get asoft, spongy lead plate formed 
by eine means, his first idea being ' 
force a chloride of lead into the grid, * 
then lay one of these plates in dilute su” 
phuric acid with a sheet of zinc with - 
tallie connection between them, to allow <4 
electrolyte current generated to reduce t 

chloride until it left only a spongy mass ° 
lead. The idea then occurred to him of A 
plying the active material direct to the pla “ 
by a coating of minium or litharge 0B shee 

of lead, supporting it by blotting paper. iad 

His next arrangement was a rolled 
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ate deeply grooved by gang saws, and in 
pase A forced the oxide. His first 
practical battery, one which he used for 
lighting his house early in the 80’s, was, 
however, of the Plante type, the plates being 
east in moulds which gave them the same 
form as the sawed plates, and then being 
formed by the regular Plante method of 
charzing and discharging. 

In the meantime, Faure, in France, had 


again begun experimenting in 1880, and 


BARTLETI & GOLNY. 





ELECTRICAL REVIEW 


Faure’s first scheme was a small square 
hole, then followed Swan and Sellon with a 
hole smaller in the center than at the two 
surface openings. Gibson, of New York, 
made capsules of bis active material and in- 
serted these in holes in his supporting plate, 
afterward passing the plates through a pair 
of rollers and so burring, with seats on each 
side and a gangway down to the center, the 
ends of the holes over upon the active mate- 
rial. Another scheme was to put the active 
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had, in 1881, applied for a patent in the 
Ur States, with which Brush came into 


int rence. Some of Brush’s patents were 
gl 1 immediately, but the principal one 
was put in interference with Faure and three 
oth This interference was hotly con- 
tes for four years, but Brush was, finally, 
in }, granted the broad patent substan- 
tially according to his original claims, and 
Faure’s patent made subservient to his. 

principal claims in Brush’s patent 
were the combination of the active material 
and 2 supporting grid, and the mechanical 
application of the active material to the 
plate or grid. 


re’s patent was made to cover the 
ay ation of the active matter to the plate 
in form of a paste, paint or cement (a 
ver) important item, by the way, as it is ex- 
ceedingly difficult to make a successful plate 
by «pplying this active matter dry). 

en’s patents began in 1886. They are 


for alloy of lead, antimony and mercury 
fc grid, also the form of the grid and 
varivas parts of the process of manufacture. 

addition to these there are other in- 
ventors without number who hold patents 
of e or less value. Swan and Sellon, of 
Enyiand, had patents on the form of the 


grid, which have figured in the suits, also 
on ‘he alloy of lead andantimony. Gibson, 
of w York, holds valuable patents on the 
method of construction, as do Knowles, 
Pumpelly and a score of others. 

types of storage batteries are as nu- 
merous as the inventors. Reynier classifies 
them under four heads, viz., A, those having 
two lead plates and sulphuric acid diluted 
as in electrolyte; B, those having plates of 
le xide for the positive and copper for 
the uegative, and sulphate of copper for the 
electrolyte; C, those having lead positive 
and zine negative plates and sulphate of 
ziuc for the electrolyte; D, those having 
p is copper for the positive, iron for the 
negative and sodium or potassium zincate 
for the electrolyte. 

f these the first type is by far the most 
numerous, as lead seems to be the metal 
easiest oxidized and handled, and is prac- 
tically insoluble in the dilute sulphuric 
acid. No end of ingenuity has been ex- 
peuded in the formation of grids or plates 
for these batteries. As before mentioned, 
nte’s original idea was a smal] rolled lead 
plate, upon which he formed oxide by con- 
tinually charging and discharging. This 
operation occupied from four to six months 
before the battery was in commercial shape. 
Faure’s original plate has already been 
described. 

The great difficulty found by the inven- 
tors of this lead battery has been the expan- 
sion and contraction of the active material as 
it became oxidized and deoxidized. Swan 
and Sellon, in England, were probably the 
earliest inventors attempting to correct this 
by the formation of the grid. Their princi- 
pal idea was to divide up the mass of active 
material into such small quantities that their 
contraction and expansion would not loosen 
them from their hold upon the supporting 
piate. 

_ After them have followed a host of other 
inventors with the same idea in view. 


material in the form of pencils in a grooved 
plate and then bend the edges of the groove 
down upon these pencils of lead oxide. 
Still another was to fill a perforated lead 
tube with active material, and afterward 
bend this into the formof a plate. Inven- 
tors following Plante tried also schemes of 
every description to make a plate of finely 
divided lead. One idea was to take lead 
wool, or spun lead, and tie it in bunches 
with lead wires. Brush’s moulded ‘@nd 
sawed plates come also under this head. A 
Denver inventor made a combination of 
lead, zinc and silver, from which he cut out 
the zinc by a chemical means. The Wood- 
ward people, of Detroit, cast lead and salt 
together, afterward dissolving out the salt, 
and so getting a porous plate. 

Probably the neatest scheme for this was 
a modification of Brush’s chloride idea. 
Under this method the chloride was fused 
and cast into small double convex discs ; 
these were then cast into the lead plate and 
reduced by the same method as employed by 
Brush. 

Eickemeyer, of Yonkers, placed side by 
side plates of insulating material and cast 
lead with corresponding holes drilled 
straight through from one end of his cell to 





the other. The holes in the lead cast plates 
were recessed and the active material forced 
into these recesses. 

The Ford & Washburn battery, of which 
you have all probably recently heard, be- 
longs under this head. It has a very in- 
genious device for doing away with the 
trouble caused by expansion and contraction, 
and consequent loosening of the active mat- 
ter. It consists of a thin porous earthen- 





ware cup, inside of which is placed a hollow 
lead plate, allowing a space between the 
plate and cup; outside also is placed a per- 
forated lead cup, allowing some space be- 
tween it and the earthenware cup. The 
space thus left inside and outside is filled 
with the active material which forms the two 
plates of the battery. The hollow lead plate 
inside is supposed to allow for the contrac- 
tion and expansion of the active material. 
It can readily be seen that short circuiting 
cannot take place in this battery unless the 
earthenware cup should break. This is 
probably the latest attempt to produce a 
battery suitable for street railway work, and 
it is sincerely to be hoped that it will be suc- 
cessful. 

Of Reynier’s class B there are few speci- 
mens, and none of them have reached com- 
mercial account. They are practically pri- 
mary batteries which are regenerated after 
becoming exhausted. 

The same can be said of class C, those 
having a lead positive and zinc negative 
plate with sulphate of zinc as an electrolyte. 
The principal trouble with this battery has 
been that it loses its charge when standing 
on open circuit. 

Class D has been exploited by several 
Frenchmen, principal among whom is Des- 
mazure. His battery consisted of a porous 
copper positive plate produced by moulding 
granulated copper under an enormous hy- 
draulic pressure and covered with parch- 
ment, and tinned iron wire gauze negative. 
The electrolyte was potassium zincate. The 
oxide of copper formed would dissolve quite 
readily in the electrolyte, but did not dyolize 
to any appreciable extent. This was the 
battery used on the famous torpedo boat, 
‘*Gymnote,” in the harbor at Havre. 

Waddell, Entz and Phillips have intro- 
duced a very similar battery in this country 
for street railway work. Its advantage is 
that it is considerably lighter than lead bat- 
teries having the same storage capacity, but 
it is liable to lose its charge on open circuit 
due to the formation of what is technically 
known as “‘ zinc trees” on the iron plate. 





Fie. 5.—Twenty Lieut STANLEY 
TRANSFORMER. 


Having given a partial review of the dif- 
ferent forms of batteries which have been 
put upon the market, I will now proceed to 
treat some of the difficulties which lie in 
the way. I have already mentioned the 
expansion and contraction of the active 
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battery which gave the best satisfaction was 
the old Plante type, with plates about 12x14 
inches. This ran along for six or eight 
years with no more attention than an occa- 
sional refilling. 

Swan and Sellon’s idea of dividing up the 
active material on the plate has also been 
mentioned. With all the ingenuity that 
has been expended upon the supporting 
grid, it has been found that the active ma- 
terial forces itself out, the force in some 
cases seeming to be almost of an explosive 
nature and producing radial cracks on the 
active material. The plates of the battery 
are all placed close together in order to 
reduce, as far as possible, the ohmic resist- 
ance, so that this disintegration, or loosening 
of the flakes makes a contact from one plate 
to the next, so short circuiting two of the 
series, and occasioning rapid deterioration 
of the whole cell. The ohmic resistance of 
the electrolyte is another source of loss, and 
this is probably the only one which can 
never be obviated. It is, however, of very 
small account, as it in no way injures the 
life of the battery. Another trouble caused 
by the expansion and contraction of the 
active material is the so called buckling of 
the plates, expansion taking place unequally 
on the two sides, causing the lead grid to 
bow out and so come in contact with the 
next one in the cell. What is technically 
termed sulphate (?) is usually the occasion 
of this. This sulphating is the forming in a 
battery when left uncharged, or even if left 
standing in any condition without use for 
apy length of time, of a white sulphate of 
lead, which is practically insoluble in the 
dilute sulphuric acid, and it is at the same 
time a very good insulator, so that portions 
of the active matter becoming covered with 
it become inactive. 

This on charging and discharging in- 
creases the ohmic resistance of the battery 
and at the same time decreases its capacity 
in proportion, also occasioning the injurious 
buckling. 

Lead is at the present time the only mate- 
rial which experimenters have been able to 
oxidize and deoxidize successfully. It can 
readily be seen that this necessitates a heavy 
weight for the battery, as lead is one of the 
most easily oxidized of all the metals, and 
so requires a large weight of material to 
store a given amount of energy. Lead grids 
have also been used almost exclusively for 
the support of this active material. This 
again brings in the element of weight as 
does also the use of fluid electrolyte. 

Storage batteries are also liable to the 
trouble of local action. Local action takes 
place between two portions of the same 
plate whose chemical conditions are differ- 
ent, and produces the same effect on the res- 
of the plate as though the battery were part 
tially short circuited. 

(To be continued.) 
—-_- —- 

The Railway Equipment Company. 

The annual meeting of the stockholders 
of the Railway Equipment Company, of 
Chicago, was held on Tuesday, 17th inst. 
and the report of General Manager W. R. 
Mason showed a most satisfactory state of 
affairs. The business of the company has 
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matter in the lead batteries, and the conse- 
uent loosening from the grids or plates. 
lante ran up against this trouble very early 
and attempted to get around it by making 
his plates smaller, but even with small plates 
he eguestiy found that when the porous 
lead or oxide coating reached any depth at 
all it would crack and fall away from the 
solid lead entirely. 
In my personal experience, however, the 


been very greatly in excess of expectations 
and is daily increasing. The late devices 
brought out by the company have had an 
unprecedented sale, and are being adopted 
throughout the entire country. Mr. Mason 
called attention to the need of further in- 
creasing the manufacturing facilities. We 
understand that a prominent capitalist hes 
becomeinterested in thecompany with the in- 
tention of still further increasing its business, 
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Some Mechanical and Electrical 
Analogies. 


BY DR. F. BEDELL AND DR. A. C. CREHORE, 





No phenomena are so readily compre- 
hended as those which may be compared 
directly with facts that are. familiar, and no 
reasoning is so quickly grasped as reasoning 
‘‘by analogy.” The analogies between cer- 
tain mechanical and electrical relations are 
so striking, that when either relations are 
understood the others follow, and from the 
laws of mechanics we can readily write those 
of electricity. The process is a reversible 
one, and the electrician can, with equal 
ease, step over into the realms of dynamics. 
To enable one to reason accurately in this 
manner and to reach definite results with 
absolute certainty, it is necessary to give, 
with exactness, the fundamental relations of 
mechanics and electricity. The following 
tables are, therefore, given showing the 
apvalogies between linear motion, motion of 
rotation and the electric current. Starting 
a current of electricity in a circuit is anal- 
ogous to imparting motion toa body and 
requires an impressed force. This force 
must overcome the resistance (electrical re- 
sistance corresponding to that of friction) 
and the inertia of the mass or current. 

In the case of the electrical current, this 
inertia is called ‘‘self-induction.” A revolv- 
ing fly-wheel may well represent the flow of 
electricity, its velocity corresponding to the 
current, its moment of inertia to the co- 
efficient of self-induction, and the friction to 
ohmic resistance. 


TABLE I.—LINEAR Morton. 


Notation. 
1. Time = t. 
2. Distance = S. 
ds 
3. Linear velocity =v—=— ds = vdt. 
dt 
dv ds 
4. Linear acceleration = a = — = — 
dt dt? 
5. Mass = M. 
6. Momentum = Mv. 
Frictional Resistance. 
7. Frictional resistance = R. 
8. Force to overcome resistance = FR 


= Rv. 
9. Energy expended in overcoming re- 
sistance in the time dt = dWr= 


Feds = Rv*dt. 
; Inertia. 
10. Force to —— inertia = F! = 
v 
Ma = M— 
dt 


11. Kinetic energy acquired in ag time 
Vv 
dt = dW! = F'ds = Mv —- dt. 


dt 
iv dv 
Mv — dt 
dt 


a) 


— 
a) 


2. Kinetic energy = W' =f 
oO 
= 4 Mv’. 
Inertia Plus Resistance. 
13. Total force — =F=FraR4+ F! 
v 
= Rv -}- M— 
dt 
14. Total energy supplied in the time 
dt = dW = dWr-+ dW’:; or, Fds 
= Feds + F'ds; or, Fvdt = Rv*dt 
dv 
+ Mv — dt. 
dt 


TaBLe II.—Rorary Morron. 


Notation. 
1. Time = t. 
2. Angle = 9. 
dg 
8. Angular velocity = « = ~ d¢ = wdt 
dw d*¢ 
4, Angular acceleration = a = — = — 
dt = dt? 
5. Movement of inertia = I. 
6. Angular momentum = Io, 


Frictional Resistance. 
. Frictional resistance = R. 
. Torque to overcome resistance = Tr 
= Roa. 
9. Energy expended in over-coming re- 
sistance in the time dt = dWr= 
Trd¢ = Ro*dt. 
Inertia. 
10. Torque to overcome inertia = T? = 
dw 


aon 


Ia => I— 
dt 
11. Kinetic energy acquired in the time 
@ 
dt = dW! = T'd¢ = Ia — dt. 
dt 
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AO dw 
12. Kineticenergy = W' =/ Io — dt 
J o dt 
= + lw?, 
Inertia Plus Resistance. 
13. Total torque applied = T — Tp + T! 
qo 
=—Ro+I— 
dt 
14. Total energy supplied in the time 
dt — dW —dWr-+ dW; or, Tde 
= bed + Td; or, Todt = Rw*dt 
+ Io — dt. 
dt 


TABLE III.—Etectrric CuRRENT. 


Notation 
. Time = t. 
. Quantity = q. 
dq 
3. Current = i— — 
dt 


noe 


dq = idt. 


di 
4. Current acceleration = 8 = — 
dt 
5. Coefticient of self-induction = L. 
6. Electro-magnetic momentum = Li. 
Ohmic Resistance, 

. Ohmic resistance — R. 

. Electromotive force to overcome re- 
sistance = eg = Ri. 

. Energy expended in overcoming re- 
sistance in the time dt = dWr= 
erdq = Ri*dt. 

Self-Induction. 
10. Electronotive force to overcome self- 


di 
induction = e! = L3 = L — 


o fo ow | 


dt 
11, Energy acquired by the magnetic field 
in my time dt = dW! = e'dyg = 


i 
Li— dt. 
dt 
12. Energy of magnetic field = W! = 
“a di 
Li — dt = } Li?. 
“o dt 
Resistance Plus Self-Induction. 
13. Total electromotive force applied = 


e—er+e! = Ri + L— 
14. Total energy supplied in the time 


dt = dW = dWra+t dW!:; or, edq 
= erdq + e'dq; or, eidt — Ri*dt 
di 


i 
+L— dt. 
dt 

A study of the tables will make these 
analogies more clear. It is to be noted that 
the fly-wheel or moving mass, in slowing 
down, gives back its kinetic energy and the 
wheel is carried on, after the impressed 
force is removed, until] this is entirely con- 
sumed in over-coming friction. Similarly, 
when ‘the current diminishes upon the re- 
moval of the impressed electromotive force, 
the energy storedin the magnetic field is 
restored to the circuit and the current keeps 
flowing until the energy is entirely used up 
in overcoming the ohmic resistance. 

These analogies cannot be considered as 
rigorous proof. Tce truth of the relations 
here given for the electric current has been 
fully established, and may be found in the 
introductory chapter to our work on ‘‘ Al- 
ternating Currents.” Other striking anal- 
ogies will suggest themselves, but space will 
not permit calling attention to any but the 
most fudamental ones given above. 

Physical Laboratory, 

January 16, 1893. Cornell University. 
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Dewey Electric Heating Company. 

The annual meeting of the stockholders of 
the Dewey Electric Heating Company was 
held in Syracuse, N. Y., on January 9, for 
the purpose of electing directors. The 
Dewey Electric Heating Company has a 
capital of $200,000, of which $50,000 are 
preferred shares and $150,000 common 
shares. The business of the company did 
not start until October 1. Since that time 
the company has equipped over 40 electric 
street railways with electric heaters, besides 
having a very large sale of electric heaters 
for offices and dwellings. The following 
Officers were elected for the ensuing year: 
E. Laas, president; Jacob Knapp, vice- 
president; Chas, H. Duell, treasurer; Mark 
W. Dewey, secretary and electrician; E. B. 
Wyman, general manager. Directors, E. 
Laas, C. H. Duell, Thomas Meacham, E. B. 
Wyman, John J. Laas, Jacob Knapp, M. 
W. Dewey. 


Electricity in Medicine. 
(From the New York Sun.) 


The enormous strides made by the new 
force in commerce and industries of late 
years have been to a certain extent paral- 
leled by the application of electricity in 
medicine and surgery. The electric motor 
turns the drill of the dentist, bores out all 


.the noses of mankind in the hands of the 


rhinologist, and may run the saw and the 
trephine of the surgeon. The electric light 
is made to illuminate all the cavities and 
interiors of the human body, so that ‘‘ the 
pestilence that walketh in darkness” in 
the black recesses of our viscera is sought 
out and driven away by the electric search- 
light. It is nothing now to put an endo- 
scope into the stomach and scrutinize its 
walls from one end to the other, and in a 
dark room the very size of the stomach is 
determined by the translumination of the 
abdominal walls when a light is turned on 
inside of that viscus. 

Electricity furnishes heat for the cautery 
with which morbid surfaces may be healed, 
wounds stimulated, and tumors extirpated. 

The electrolytic needle removes the hairs 
of the bearded woman, eradicates birth- 
marks, decomposes tumors, coagulates 
aneurisms, and in its most romantic réle 
manufactures those most desired orna- 
ments of the feminine physiognomy, lovely 
dimples. 

The electromagnet pulls out the beam 
from our neighbor’s eye, when the beam is 
in the shape of a piece of iron, and when 
the operation is intelligently directed by 
the ophthalmologist, it may hunt up and 
draw out wandering needles. 

One of the new features of electric medi- 
cation is the introduction of drugs into the 
human body through the skin. Thisis done 
by placing solutions of any drug upon a 
sponge, which is made the positive pole, 
aud placed against the skin. When the 
current is turned on, the drug is actually 
driven through the skin into the tissues. 
The application is not at all painful. Thus 
cocaine has been driven in overa painful 
nerve, and neuralgias have been relieved by 
it. Many other drugs have béen used in 
this way. This property of electricity is 
known as cataphoresis. Operations have 
been performed after anesthetizing the skin 
and subjacent tissues cataphoretically. 

The neuralogist, perhaps, finds a large 
therapeutic field for electrical exploration. 
With the continuous current he soothes the 
pains of peripheral nerves, calms down an 
excited brain, stimulates healthy processes 
in adiseased spinal cord, exercises paralyzed 
muscles, rejuvenates overworked limbs, and 
aids in the rebuilding of tissues in members 
that have wasted away. Sometimes hecalls 
in to his aid the interrupted and the alter- 
nating currents, and, occasionally, takes 
into service the static sparks evolved from 
his big glass wheels and Leyden jars. The 
method of the working of electricity in 
disorders of the nervous system is much 
more obscure than in the maladies men- 
tioned above, where heat, light, electrolysis 
and cataphoresis produce effects at once 
apparent to the senses. Not able to demon- 
strate objectively the value of electricity in 
some of the chronic nervous diseases, a great 
deal has to be accepted on faith. There is 
dispute in some quarters as to its intrinsic 
value here, and many incline to the idea 
that suggestion has a good deal to do with 
improvement in patients of this kind treated 
in this way. ; 

Besides its employment as a therapeutic 
agent, electricity has considerable value as 
a means of diagnosis in many neurological 
conditions. For instance, the resistance as 
measured by the rheostat is reduced in ex- 
ophthalmic goitre and increased in bysteria. 
The muscular contractions produced in 
paralysis from injury to certain. parts of the 
nervous system are so different from con- 
tractions produced by electricity in paralysis 
due to lesions in the brain, as an example, 
that their differentiation constitutes an im- 
portant aid in distinguishing these affections 
one fromanother. Then, too, in the surgery 
of the brain and spinal cord, which has newly 
sprung into existence, electric stimulation of 
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parts of the brain and of nerve roots is very 
valuable in localizing the exact region to be 
operated upon. Indeed, much of our knowi. 
edge of the localization of functions in aif. 
ferent parts of the surface of the brain is 
owing to electricity made use of by physio}. 
ogists in their marvellous experimental re. 
searches in cerebral domains, 

Altogether electricity ccecupies an exten. 
sive place in the armamentarium of the 
physician. All parts of the human e: onomy 
are explored by its beneficent light, anq 
there is no cell so secretly hidden that it 
may not be influenced by this wonderfy) 
force, which may be made to penetrate skip 
muscle, bone, blood, nerves and , incane, 
No one can yet place a limit upon its possj- 
bilities as a remedial agent, for each year 
new apparatus, new devices, new forms of 
current, and new methods are maile avail. 
able to the medical profession in its noble 
warfare against the diseases whicli asgsail 
mankind on every hand. It is not in vain 
that men have sometimes looked heaven. 
ward for aid in sore affliction, for has not 
the lightning been drawn from the clouds to 
become his friend and heaven-born ally ? 
el 


An Electric Torpedo Detector. 


An important demonstration has just been 
madein England of the possibilitics of an 
ingenious electrical and telephonic appara- 
tus for defending roadsteads, anchorages 
and mine fields by giving warning by visible 





and audible signals on shore of the approach 
at night or during thick weather of torpedo 
boats or other hostile vessels. The experi- 
ments in connection with the invention, 


which is credited to an American, (aptain 
McEvoy, the torpedo and submarine expert, 
formerly attached to the Confederate army, 
have extended over several weeks, and have 
been supervised by a representative of the 
War Department and a committee of the 
royal engineers. The- instrument employed 
is called a‘‘ hydrophone,” and consists of 
two parts. One part is placed at the bottom 
of the water, outside the anchorage or mine 
field, at a depth of from five to fifteen 
fathoms, and the other is fixed at a station 
on shore, and the two are electrically con- 
nected by cable at distances of from one to 
five miles. In the demonstration referred 
to, the instrument was sunk in seven fathoms 
and about 300 yards from the shore. 

The submerged part consists of a bell- 
shaped iron case, three-fourths of an inch 
thick, 20 inches in height and extreme 
diameter, and weighing about 340 pounds. 
At the top is fitted a sensitive vibrator or 
diaphragm enclosed in a copper box. It is 
formed of a plate of ebonite with carbon 
attachments, and when tke case is sub- 
merged the delicate mechanism is kept clear 
of the water by means of the column of com- 
pressed air, which is enclosed, as in a diving- 
bell. Asa torpedo boat approaches within 
a radius of half a mile, or a man-of-war 
within a mile, the pulsations of the propeller 
produce a vibratory motion inside the case. 
These vibrations are transmitted to the sta- 
tion on shore in the following manner: The 
electric current from the land battery passes 
through the vibrating mecbanism, and also 
through the apparatus on shore, in the cir- 
cuit of which is placed an instrument called 
a kinesicope, which is somewhat of (he nat- 
ure of a galvanometer. 

By means of this the movements in the 
water are communicated tova needle flicker- 
ing in a graduated arc, and when the oscil- 
lations become pronounced the needle is 
clutched by a magnet at the end of the are. 
This makes contact, and the vibrations 2 
the submerged case are made visible avd 
audible by means of flashing light, the 
firing of a gun and the ringing of a bell. 
Telephonic signals are also transmitted 
through thesame current. For coast defenses 
a number of bydrophones could be sunk in 
the approaches toa port or dockyard, aud 
warning would thus be given of the neigh- 
borbood of an enemy; but, besides this, it 18 
proposed to make the hydrophone ure!ul 12 
dangerous zones, around headlands that are 
frequently fatal to shipping in dense fogs. 
A danger zone could be connected by means 
of the bydrophone with the nearest coast- 
guard station; and a ship would be warned 
of the danger into which it was running by 
the automatic firing of a gun or the flashing 
of alight, 
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The Development of High-Speed Auto- 
matic Cut-off Engines. 





BY THE COURTESY OF THE BALL & WOOD CO. 





High-speed automatic cut-off engines have 
been known commercially for 12 or 15 
vears. * Their era may be said to date 
rou hly from the Philadelphia Exposition, 
where the type first arrested public atten- 
ti ind where the more familiar style of 
slow speed engine marked the decline of its 
supremacy in a display, which, after all, was 
mere bigness, brilliant and spectacular. For 


th yment the colossus filled the eye, but 
then and there began the conflict which 
has seen it worsted and which has each year 
resulted in a greater adoption of high-speed 
as principle that must be the basis of all 
advances and improvements in steam engine 


‘‘swan song” of the slow-speed en- 
gine was thus heard in 1876, little as it may 
b bad that meaning even to those who 
thought themselves quick to catch the signifi- 
cance of things. Looking back now it is 
ea o perceive that ‘‘ high-speed” was 
d ed to win its way very quickly. This 
ad ce in the steam engine art was a sym- 
pathetic response to the onward movement 
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engines were unreliable and short lived, 
and, as usually happens, there were not 
wanting terrible examples at which to point 
the finger of scorn. But ina very short 
time, so swift was the improvement and so 
great was the enthusiasm with which young 
and progressive engineers of the present 
generation threw themselves on the prob- 
lems presented, the high-speed engine be- 
come a really marvelous piece of ingenious 
and efficient machinery ; until to day it has 
measured itself against every difficulty and 
conquered them all. Even of some of the 
pioneer forms, it deserves to be said that 
they have run on for years with almost no 
repairs, with unappreciable wear, and in 
view of their remote origin, with a very 
fair approximation to the superb finish 
and regulation seen in the approved and 
accepted types now dominant. 

At the beginning engineers, whether in 
factories or electric light stations, were a 
little bit afraid of their high-speed engines, 
and it was held a mark of prudence and 
sound judgment to put in reserve power, 
for fear something or other—nobody knew 
exactly what—might occur and lead to 
trouble. To-day, however, while the plan 
of power sub-division on the score of 
economy and flexibility has been largely 


The comparisons made between the two 
systems of high and slow speed engines may 
be briefly reviewed. On the side of the 
high-speed engine was, and is, claimed less 
cost and less floor space per horse-power ; 
better regulation ; more flexibility of plant 
by reason of smaller units ; smaller expense 
of a duplicate unit to meet emergencies, 
constituting a natural ‘* reserve” available 
any moment for casual loads as against an 
artificial reserve so big as to be an outrageous 
expense or so insignificant as to be worse 
than useless. The advocates of the large 
slow-speed engines urged, on the other side, 
claims as to lesscost of fuel per horse. power, 
less cost of repairs, and less cost of attend- 
ance. Part of this contention, it must be 
remembered, however, was true only in the 
earlier stages of the evolution, when the 
slow-speed engine was already a perfected 
type, while the high-speed builders had still 
much to learn and all their record to make. 
It can now be fairly asserted that in all the 
essential elements of economy, the ‘* curve” 
of the high speed engine of to-day has 
become a much better one than that of its 
former serious rival, whose old claims must, 
therefore, be greatly modified and in part 
abandoned. 

Any one point in the argument may be 
examined to determine the merits of the 
issue. Suppose we take, for example, the 
governor—that of the Ball & Wood engine— 
with its provision fora lifetime of wear ; 
and then the same make of valve with its 
promise of an almost endless service. Con- 
necting these two, we note the simple rods 
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in ‘he mechanic arts asa whole. Industries 
of every kind had attained a higher stage of 
lopment, and they all wanted a motive 
power of corresponding superiority. Inven- 
t ess had branched out in many new 
1 ions, producing machinery more intri- 
ind subtle than had ever been seen be- 
and it depended for the full accom- 
plishmeat of its purpose on a driving power 
responsive, more sensitive, more ac- 
teand more flexible than had sufficed 

a primitive age. 
ist then, too, the electric light burst 
n the vision, and while it seemed easy to 
run some of the are dynamos with any kind 
an engine, it was soon found that the 
amo for incandescent lighting, its arma- 
e revolving many hundred times a 
minute, demanded, with an urgency that 
uld not be quelled, an engine of high 
rotative speed and closest regulation. Per- 
haps there has never been witnessed a more 
striking instance of two mechanisms ad- 
ncing hand in hand than this of the 
\dern dynamo and the modern high-speed 
engine. At first the dynamo builders, who 
lickly reached a standard in their work, 
rasped eagerly at the engines available, and 
took them rather from necessity than from 
choice. The popular notion was that such 
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adopted, the old notion of ‘ reserve” has 
disappeared. The man who worries himself 
now is he who has all his power plant tied 
upin one big slow-speed unit. The first 
high-speed engines for lighting were small, 
and matched in size the dynamos they were 
attached to. But with the enormous devel- 
opment of the electrical industries of light 
and power, larger dynamos came on the 
scene, with larger central stations and larger 
engine units; but in the transition, embold- 
ened by the emphatic success of the smaller 
sizes, the station managers still wanted high- 
speed engines, until at last the latter were 
put toa duty that brought them into the 
most direct competition with the slow-speed 
engine in a domain that had been regarded 
as peculiarly its own. The curious error 
had prevailed that larger powers were re- 
served in some mysterious manner for slow- 
speed, and that ‘‘slow and sure” was the 
only adage applicable. Engineers who 
reasoned on this line forgot that in railroad 
work the heaviest locomotives were the 
fastest ; that in navigation each big, new 
ocean greyhound was faster than its prede- 
cessor in proportion to its size, and that 
sureness had come to be synonymous with 
high-speed, and slow-speed synonymous 
with general inefficiency, 


and rock-arm transmission supported in 
pillow- blocks as complete in every detail as 
those carrying the main shaft. Against this 
exquisitely simple valve gear we have to 
place the complicated releasing gear of a 
slow-speed engine. The mete inspection of 
the two sets of mechanism is enough. But 
even if the cost of repairs were not clearly 
to be seen on the side of the simple high- 
speed form, then, for electrical and much 
other work with swiftly moving parts, the 
balance would at once be put to its credit on 
account of the cost of maintaining with 
slow-speed engines, line shafts, counter 
shafts, friction clutch pulleys and a whole 
array of intermediate power consumers and 
wasters. Shafting, pulleys, belts, etc., are 
better than ever, and yet, every now and 
then, owing partly to the inberent defects of 
the system and partly to bad engine prac- 
tice, such reports of power wasted with 
slow-speed engines make their appearance 
that itis hard to conceive how the plant or 
mill can possibly be conducted at a profit. 
The higher cost of attendance may still 
stand, perhaps, against the high-speed 
engine, chiefly because of the Jarger number 
of units, but it is not safe to judge by 
surface indications, The abnormal friction 
losses with slow-speed engines are often, 
undoubtedly, attributable to cheap, poor 
attendance. The high-speed engine attracts 
the better grade of ability, in the same way 
that an express train does. Moreover, off- 
setting the higher cost of attendance, as 
stated in dollars and cents, and without 
going any deeper, we may point once more 
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to the immense economic advantage of 
having the smaller units all driven at their 
most efficient load under careful handling, 
and of being able to fall back on reserve 
units of lower first cost and small operative 
expense. 

The repairs of the high-speed engine are 
from the very nature of the case generally 
small. They can, of course, also be infre- 
quent. With an engine of the class illus- 
trated in this pamphlet they will be both 
infrequent and minute. Of the repairs with 
a large slow-speed engine, it may be said 
that for a long time they will maintain a 
plausible minimum, and then an accident 
happens that should be classed with earth- 
quakes. ‘‘ Repairs” is scarcely the word 
needed for the occasion. 

The slow-speed engine is, as everybody 
knows, capable, with its small clearance, of 
realizing a greater number of expansions of 
steam than the single valve engine ; conse- 
quently it develops power more econom- 
ically, the difference in its favor being about 
as 27 is to 30, these figures representing the 
respective water consumption of each type 
of engine per horse power per hour, under 
normal, ordinary conditions. 

But these figures assume both engines to 
be economically loaded. In practical work, 
such forinstance as electric )ighting, the 
inability to load a Corliss engine econom- 
ically all the time has the inevitable tendency 
to make it much more wasteful of steam 
than smaller engines suitably loaded. The 
contrast is very sharp between a central sta- 
tion with one or two big engines loaded 
only fortwo or three bours in the evening 
after a wasteful light load al) the rest of the 
day, and another station of well planned 
units, every one of which comes into play at 
the instant required and has barely started 
before it buckles down to a full, bighly 
economical load which it carries right 
through the run. Better practice than that 
there cannot be. 





The accompanying illustration shows an 
interior view of the Ball & Wocd Com- 
pany’s splendidly appointed shops at Eliza- 
beth, N. J. This plant is provided with the 
most recent appliances for successful manu- 
facture, and all Ball & Wood engines are 
made from entirely new patterns, in which 
the company has aimed to give its patrons 
the benefit of what has been learned in the 
engine business up to the present time. All 
parts of the improved Ball & Wood engine 
are fitted to standard gauges, and are kept 
in stock to promptly meet demands for re- 
pairs. 

_—_- 
The Chicago-St. Louis Electric Railroad 

Seeks Exemption from Import Duties. 

A press dispatch from Washington states 
that certain persons interested in the pro- 
jected electric railroad between Chicago and 
St. Louis appeared before the Senate Com- 
mittee on Commerce recently, and en- 
deavored to show cause why the Govern- 
ment should permit them to import neces- 
sary construction matcrial free of duty, in 
consideration of building a pioneer line 
which shall carry passengers and mail to 
and from Chicago and St. Louis at a speed 
of over a hundred miles an hour. Dr. 
Wellington Adams, the projector of the 
road, John Muir, general superintendent of 
the company, and Representative Seth Cobb, 
of St. Louis, represented the interests of the 
company, while the General Electric Com- 
pany was represented by Eugene H. Lewis, 
of New York, as counsel. 

Dr. Adams said that he had executed a 
contract for the construction of the road, 
and had placed about half of the stock. He 
said that by reason of the hostility of the 
General Electric Company to his scheme, 
it was doubtful if the necessary electric 
machinery could be built in this country in 
time for the World’s Fair. 

Mr. Lewis, in behalf of the General Elec- 
tric Company, said that his company could 
and did manufacture electrical goods as well 
and as cheaply as any concern in any other 
country, in proof of wkich he asserted that 


they were supplying the plant for 18 electric 
roads building in Europe. He questioned 
the honesty of purpose of the Chicago and 
St. Louis Company, which, be said, never 
intended to really build a railroad. The 
committee took the bill under consideration. 


oa Le SLs 
Fire in Peoria. 

The power station of the Central Railroad 
Company, at Peoria, Ill, was destroyed 
by fire on January 17. The loss, which is 
complete, amounts to $104,000, with an in- 
surance of $90,000, 
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Some very interesting mechanical and 
electrical analogies are contributed to this 
issue of the ELzectricaAL Review by Drs. 
Bedell and Crehore, of the Cornell Univer- 
sity Physical Laboratory. The analogies 
between electrical and mechanical relations 
are becoming better understcod and the 
present contribution is a step in progress. 





The business of raising large horses in 
Canada for export to street railway com- 
panies in the States has nearly disappeared 
since the extended introduction of the 
trolley system. The change has reduced 
the price of these horses in Canada about 
one-half, and many breeders and dealers 
have retired from business. Thus do we 
progress. 





It looks now that, if New York is to have 
rapid transit facilities, it will be by way of an 
extension of the elevated railway system. 
The tunnel scheme seems doomed, for the 
present, at least. If steam poweris used on 
the extended lines, the present noise, dirt 
and steam will be greatly increased, and 
this, of course, will be most undesirable. 
Let the elevated railway management adopt 
electric propulsion on the extension lines, 
and gradually change over the whole sys- 
tem as fast as the present steam locomotive 
equipment wears out. A good example has 
been set by the elevated railways at Kansas 
City, Mo., which are now operated elec- 
trically. It will be found cheaper, more 


' satisfactory to everybody and more efficient 


to use electric power on the elevated rail- 
ways of New York city, 


The Philadelphia Inquirer stepped on a 
barrel hoop when it cried down the exten- 
sion of the trolley system in Philadely hia, 
and said ‘‘the trolley is the cheapest known 
system of street car propulsion.” Time 
was when the trolley carried the burden of 
being ‘‘expensive and dangerous.” Now 
it’s ‘‘cheap” and will soon be ‘‘safe.” 





The State of Massachusetts, as viewed 
from a balloon, will soon present the ap- 
pearance of a huge gridiron, if all the trolley 
schemes now in contemplation are carried 
out. Hamlets will be connected by rapid 
transit with villages, villages with towns, 
and towns with cities, until a business man 
living in the interior of the State can take 
his family to the seaside for an airing via 
the trolley cars. Sleeping cars will have no 
place in the rolling stock equipment of elec- 
tric railways, because a man can travel by 
trolley by day, by George, and sleep by night 
in a village hotel, by Jove. 





There is something sad, is there not, in 
the fact that the latest issue of the Western 
Electrician contains an illustrated article 
exploiting the handsome quarters of the 
Chicago Electric Club, and in another place 
jn the same issue announces the application 
of the New York Electric Club for a re- 
ceiver ? 

The New York Zimes thus accounts for 
the dissolution of the New York Electric 
Club: 

‘* The collapse of the Electric Club marks 
another wieck on the strand of trades or 
professional unions under the guise of purely 
social organizations. Itis almost an impos- 
sibility to make a social club from the ranks 
of one profession, unless there is something 
more in the scope than the mere gathering 
together in the evening of people of ‘one 
class. Men wish to avoid ‘talking shop’ 
for at least a few hours in the day, and to 
go from business to dinner to be surrounded 
by the atmosphere of the office is certainly 
anything but a relaxation.” 

Our opinion of the matter is that the 
Electiic Club was organized to accomplish 
an object, namely, to bring about pleasant 
personal relations between electrical people 
who did not ‘‘speak as they passed by” in 
1885. That object has been accomplished, 
the purpose of the club has been fulfilled, 
and now, like an old pair of boots, it is cast 
aside. There is certainly room and need for 
an electric club in New York city run on 
proper principles. 

HIGH TENSION EXPERIMENTS BY 
TESLA AND OTHERS. 

The experiments of Dr. Schoentjes, de- 
scribed by our correspondent on another 
page, in which some of the beautiful results 
achieved by Mr. Tesla with alternating cur- 
rents of high tension are reproduced, will be 
examined with interest. Mr. Tesla used, it 
will be remembered, a specially constructed 
generator to produce his currents which were 
raised in tension by an induction coil and in 
frequency by aspark gap. Dr. Schoentjes, 
it is said, achieves the same results with a 
simple vibrator, battery and induction coil, 
it being possible to operate the vibrator at a 
rate as low as five beats per second and yet 
produce many of the results noted by Mr. 
Tesla. This is certainly going from the 
complex to the simple, the usual trend of 
scientific and industrial progress. The ex- 
periments are so easily made, that the accu- 
racy of our correspondent’s statements can 
be readily verified. The results he describes 
would seem to indicate that the phenomena 
produced by Mr. Tesla are not necessarily 
connected with extremely high tension or 
extremely high frequency, unless, indeed, 
some hitherto unknown vibrant quality 
resides in the spark gap, periodically pro- 
duced in the operation of an ordinary 
buzzer. 

There are peculiar features of ordinary 
high tension electricity yet to be recognized. 
Our attention was called a few days ago to 
a new phenomenon, which may be displayed 
with an ordinary incandescent lamp. If 
such a lamp be held in one hand and the 
bulb be struck a few rapid blows with the 
palm of the other hand, the lamp and fila- 
ment willglow with a soft radiance sufficient 
to clearly outline the lamp in a dark room. 
The radiance continues only so long as the 
blows continue, which must be frequent and 
comparatively violent. The peculiar action 
is more readily awakened by some indi- 
viduals than by others. Perhaps the oT 
ness of the hands has much to do with it. 
Itis probably a purely static phenomenon, 
but is interesting. 
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LETTERS FROM A LABORATORY — 
XXXI. 


BY JULIAN A. MOSEs. 
Daring the processes of manufacturing 
apparatus in the laboratory it is véry often 
necessary to have reproductions of drawings 
for the workmen, and there is nothing go 
good or so cheap for this purpose as the well 
known blue print. This process is about 
the simplest and most convenient of the 
many in the science of photography, and 
may be conducted with little apparatus, 
Blue print or ‘* blue process” paper, as jt 
is often called, may be purchased in «)most 
any of the many draughtsman’s supply stores 
but I have found that it is seldom possible 
to obtain paper that is at all satis! actory, 





The paper is necessarily old, unless you uje 
fortunate enough to procure it imm< liately 
after it is made, and is, therefore, wn fit for 


the higher class of work necessary {or upi- 
formly excellent results. 4 

Much better prints may be obtained if you 
manufacture the paper at the time when it 
is wanted; and as the process is nt at q)] 
difficult, it is, therefore, advisable to utilize 
it. Not much time is necessary, a: i only 
a slightly darkened room is required {or the 
process of coating the paper. 

Numbers of solutions have been tried for 
the sensitizing, and each manufacturer 
claims to have the best. Sometimes the 
dealer gives his prepared paper some name 
by which it becomes known. In one casea 
brand of paper has acquired a reputation 
for the manufacturer. Still, L have never 
found one out of the many that would suit 
my purpose, and, as a matterof course, I 
have made my paper whenever I necied it. 

The following are the solutions | have 
found best adapted to my wants for making 
the blue process paper. 

SOLUTION I. 


WOE o ivccsievdccncoscnsccvecsecces 1 fi. oz, 
Red prussiate of potash........... 60 graius 
SOLUTION II. 

WOT eccsccccorsncesscsees asnewss 1 fl. o 
Ammonia citrate of iron.......... 70 grains. 


Prepare these two solutions in separate 
bottles, which should be kept in the dark so 
that their contents may not decompose. 
Equal quantities of each should be mixed 
only just before using. Many makers of 
the paper declare that it makes no difference 
whether the liquids are mixed immediately, 
or a long time before using, but | have 
found that much better results may he ob- 
tained by the former method. 

For coating the paper, a broad flat camel’s 
hair brush should be dipped in the mixture, 
and the brush thus charged should be passed 
over the paper in even and regular strokes 
at right angles with each other. The best 
paper to use is that known as extra white 
wrapping paper, which issomewhat porous 
and not too glossy to shed the solution when 
it is first applied. Too much solution 
should not be put on the paper, for it is liable 
to form in ridges which, when dry, show in 
streaks in the print. If youare satisfied 


that the quantity on the brush has been so 
gauged that there will be no puddle of solu- 
tion on the bottom of the sheet, hang it up 


by two spring clothes-pins, and allow it to 
dry spontaneously. If too rapid evaporation 
takes place, the paper will be left with an un- 
even surface which is not the best for print- 
ing purposes. 

Print with a very densely lined drawing 
on transparent paper until a grayis! me- 
tallic lustre is seen in the darkest parts. 
The time of printing is necessarily a variable 
quantity, for it depends on the intensity of 
the light. When printed, develop in cool 
water, and be careful to keep the prints away 
from the fumes of ammonia, which are lia- 
ble to turn them white. To dry the blue 
prints, lay them while still wet upon « sur- 
face of clean glass, and permit the watcr to 
evaporate, away from any source of extra 
beat. 

They may now be mounted upon any 
stropg cardboard, using a gocd stiff starch 
paste as the adhering medium. 

Where it is necessary to write upon the 
blue print after it has been mounted, some 
kind of ink must be used that will show 8 
dense white upon the dark blue ground. 
Many manufacturers have made such inks 
and have generally charged good prices for 
them, but not many of them have been 
well suited for the purpose. One that will 
write perfectly white is made as follows: 
Make a saturated solution of caustic soda, 
and of this take one part, and of water take 
four parts. Mix them well, and with a clean 
steel pen dipped in the solution wrile W hat- 
ever may be necessary, being careful not to 
have too much of the liquid on the nibs, for 
the paper being very porous is liable, by 
capillary action, to absorb too much of the 
caustic soda from the pen, and thus make & 
white blot upon the paper. It is best when 
the blue prints are finished and mounted, to 
varnish them with shellac varnish, s this 
protects them from water and dirt, apd ip 
measure prevents the paper from curling 
away from the pasteboard, 
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CORRESPONDENCE, 


OUR BOSTON LETTER. 

The Lynn and Boston Railroad Company 
inaugurated their electric car service on Sat- 
urday, January 14, the line being opened to 
the public and cars running regularly for 
the first time. 

The Consolidated Electric Manufacturing 
Company, of this city, have just installed a 
complete plant of their apparatus in one of 


the large mills of Lawrence, Mass. Four of 
their new 60 light arc machines are now in 
operation there. ; 
The Shipman Engine Company are reaping 
the benefits of an international reputation, 
hav just sent one of their two horse-power 
engines and boiler to the west coast of 
Sout America. These are for use in an 
isoluced electric light plant in that section. 
Boston Capitalists are reaching out for 
suburban electric roads as good paying in- 
vestivents, and propose consolidating tbe 
lines in Lowell, Lawrence and Haverhill, 
Ma The new syndicate is also interested 


in tric roads in Bangor, Me., New Lon- 
don «.d Norwich, Conn. 

The Brown Electric Company, whose initial 
bow ‘o the public was made with the open- 
ing the new year, are making a strong 
bid a share of the supply business in this 
sect and have already closed several 


goou contracts, Their pew quarters at the 
corner of Summer and Federal streets are 
ral filling up witha full line of elec- 
tric upplies, and they are now prepared 
to buudle anything in the shape of business 
whic): may come along. 

Much Has Been Said upon the subject of 
Ins . Its waterproof and oil-proof 


qu s, its great resistance to electrical 
pressure and its adhesive qualities are now 
we nown. The practical application of 
Insullac in the great quantities which have 
bet sed by leading companies has de- 


vel the fact that it differs from all other 
materials in that it is mechanically good. 
lostead of hardening down to a flint-like 


coa , to crack and scale off and grind into 
powder, it appears that, under the heat gen- 
erate’ by the working of a machine, this 
com) ound softens very slightly until it re- 
sembics rawhidein its leathery and elastic 
condition. This fact is certainly of great 
int to engineers, as it materiallylength- 
ens life of coils and renders them less 
lik o burn out or become charred. 

The Pettingell-Andrews Company have 
close. two very nice contracts recently, one 
for utire construction and equipment of 
an ric railway about eight miles long, 
running from Bellows Falls, Vt., to Paxton 
Mi ud the other for a large amount of 
the well-known ‘‘O. K.” feeder wire from 
the kland, Thomaston and Camden 
Stree: Railway Company, of Rockland, Me. 
Th ive also a remarkably handsome ex- 
hibi the specialties of the Interior Con- 
duit « Insulation Company, for whom they 
con the Eastern agency, in the shape of 
an imental cherry board, 6x 9 feet, with 
an 1ead canopy three feet wide, on which 


is layed a complete line of junction 
boxes in iron and brass, switches, cut-outs, 
sor , conduits of all shapes and sizes, 
tor nd, in fact, everything used in con- 
nect with the highest class of concealed 


and «xposed interior work. A very notice- 

able feature is the variety of conduits in 

different tints, to match any style of wall 

decoration, in the effect of which they would 

aid very materially. e. &. FE. 
Bo-ton, January 21, 


OUR CANADIAN LETTER. 
Ottawa, Ont.—Letters patent of incorpora- 
tio ve been issued to the Ahearn Electric 
Heating and Manufacturing Company. 
Capital, $25,000. Headquarters at Ottawa, 
St. Louis du Mile End, Que.—The town 
council has confirmed the contract entered 
into with Mr, A. J. Corriveau granting bim 
the inchise for an electric railway and 

electric lighting in the municipality. 
Montreal, Que.—The St. Henri Light and 
Power Company will apply to the legisla- 





ture at its next session to increase the capital 
Stock to $1,000,000, and otherwise to amend 
its clarter.—Application will be made to 
obt letters patent granting a charter to 
the Merchants’ Electric and General Service 
Company. The object sought is to protect 
banks, warehouses, safes, offices and stores 
from burglary, by means of a system of elec- 
tric burglar alarm; also to protect banks, 
warehouses, dwellings, stores and other 
property from fire by means of automatic 
firealarm electrical apparatus; toestablish a 


hight watch and rated system for its patrons; 
to furnish messengers to persons requiring 
them; to operate call boxes or telephones, 
to take in and despatch telegraphs, and gen- 
erally to act as light carriers and protectors 
of the property of its patronsin the province 
of Quebec. Capital, $80,000. Place of 
business, Montreal. The petitioners are 
Hon. A. W. Ogilvie, senator; 8. H. Ewing, 
merchant; J. Cooper, merchant; G. 8. 


Brush, founder; E. Hanson, broker; J. A. 
Cross, manager; S. Finley, bank director; 
G. A. Greene, merchant. J. A.C, 


Montreal, January 16. 
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Space at the World’s Fair. 

On January 18, according to a press dis- 
patch, Director-General Davis, of the 
World’s Fair, prepared a statement show- 
ing that of 3,642,812 square feet of exhibit 
space in the World’s Fair buildings, only 
214,476 remain to be assigned. Col. Davis 
says it is necessary to hold a certain area in 
reserve for first-class exhibitors who want 
to come in at the last moment, rather than 
give it to inferior firms, simply because they 
get their applications in early. His state- 
ment shows that foreign countries have 
received 1,419,517 square feet of space and 
Americans 1,787,263. According to Col. 
Davis’ statement, the total exhibit area of 
the Electricity Building is 185,100 feet ; 
60,952 feet have been assigned to foreign 
exhibitors and 137,072 have been assigned 
to American exhibitors. If these figures are 
correctly reported, it may be easily seen 
that 12,924 feet, or over seven per cent. more 


space than the total exhibit area of the 
Electricity Building, have been assigned for 
exhibition purposes. Thus it will be seen 
that another reduction in space all around 
may be in order, and the exhibits will 
probably be more cramped and unsatis- 
factory than before. Now, if the Worlds’ 
Fair management can succeed in shutting 
up the Fair at seven o’clock every night, 
the electrical exhibit will be the flat failure 
which seems to be its destiny. 





A Westinghouse Exhibit. 


The Westinghouse Electric and Manufac- 
turing Company during last week exhibited 
their new lamp and their World's Fair gen- 
erators at the old Westinghouse air brake 
shops in Allegheny, Pa., where the gener- 
ators are under construction. Attendants 
were present to explain things, and a con- 
siderable number of people took advantage 
of the opportunity to view the immense 
dynamos and inspect the much-talked of 
lamp. 

There are 12 of the large generators, each 
having a maximym capacity of 15,000 sixteen 
candle-power lamps, and with the twelve 
1,000 horse-power engines required to drive 
them wil] form the largest single exhibit of 
machinery ever shown at an exposition. 


The weight of each dynamo will be about 
150,000 pounds and the armature, the largest 
single piece of each machine, is about 90 
inches in diameter and weighs 42,000 pounds. 

The old air brake shops have been entirely 
refitted for the construction of these 
machines. New tools and a powerful elec- 
tric crane have been installed. A spur 
track from the Fort Wayne Rail.oad runs 
right into the shops, so that when the big 
generators have been placed on the cars they 
will not have to be touched until they arrive 
at their destination on the World’s Fair 
grounds. 





PERSONAL. 


Capt. Eugene Griffin, of the General Elec- 
tric Company, has been very ill with con- 
gestion of the brain and tonsilitis. 

Mr. 8. M. Hamill, secretary and general 
manager of the Brush Electric Company, 
has just returned from a southein trip. 

Mr. Wm. H. McKinlock, president of the 
Central Electric Company, was a New York 
visitor last week, arriving in time to meet 
his wifeand daughter, Adelaide, on their re- 
turn from an extended visit in Europe. — 

President Cranston and Superintendent 
White, of the Providence Telephone Com- 
pany, stopped over in New York Tuesday of 
last week to visit with electrical friends. 
Before returning to Providence they visited 
the Albany telephone exchange, inspecting 
the system and the new switchboard recently 


installed there, and described at length in 
the ELectrricaAL Review of December 10, 
1892. The Albany switchboard is attracting 
considerable attention from telephone people 
generally. Messrs. Bailey and Rhoades, the 
well known telephonists of western Penn- 
sylvania, were visitors at Albany the day 
previous. 





No Fire at Eagle Pass, Texas. 

The report that the station of the Electric 
Light and Power Company, at Eagle Pass, 
Tex., had been destroyed by fire with a loss 
of $40,000, is incorrect. Mr. L. F. Dolch, 
manager, writes that he has been receiving 
telegrams from all over the country offering 
to rebuild his station, and asks the Revirw 
to correct the rumor. It was, evidently, 


some other Texas fire, 





Tesla’s Experiments Simplified. 
To THE Epiror oF ELEcTRICAL REVIEW: 

Prof. M. Schoentjes, instructor of elec- 
trical engineering at the University of Gant, 
Belgium, has recently described an extremely 
simple arrangement of circuits and appa- 
ratus, by means of which all of Mr. Tesla’s 
experiments may be repeated. 

It will be remembered that Tesla charges 
a condenser through secondary currents 
developed in the primary of a Ruhmkorff 
coil, and then causes the oscillatory dis- 
charge from a spark between two terminals 
to pass through the primary circuit of a 
second induction coil immersed in oil. The 
currents set up in the secondary coil sur- 
rounding the submersed primary are used 
for the Tesla experiments. 

Professor Schoentjes has succeeded in 
doing away with the above described com- 
plicated arrangement, and employs merely 
one induction coil connected with a vibrator. 
The coil is 40 by 20 centimetres, and the 
energizing current furnishes a number of 
accumulators. 

With this simple arrangement he pro- 
duces the following phenomena: 

(a) Both ends of the secondary remain 
open. 1. A Geissler tube, with or without 
electrodes, glows if held in the hand of the 
experimenter or placed upon a block of 
paraffine at a distance of 30 to 40 centimetres 
from the coil. 2. The same result is ob- 
tained if the tube is held by the experi- 
menter, with one end touching one of the 
terminals of the secondary; a contact is not 
required. 3. The same phenomenon is ob- 
served when the tube is placed on a block 
of paraffine, touching with one of its ends 
one terminal of the secondary coil. 

(6) Leave one of the terminals of the sec- 
ondary open and attach the other to a sheet 
of iron suspended from the ceiling by a non- 
conductor. 1. Connecting the open ter- 
minal to a vacuum bulb, having one elec- 
trode and a rectilinear carbon filament, the 
latter glows. 2, A Crooke’s tube prepared 
with phosphorescing powder glows when 
the experimenter holds it below the sus- 
pended sheet of iron. 3. The tube becomes 
luminous when placed on a block of par- 
aftine below the iron sheet. 

(c) The two terminals of the secondary 
are connected by a metallic conductor hav- 
ing a spark gap. A vacuum tube glows in 
the neighborhood of the coil. 

Using the same arrangement as described 
under (c), but connecting one of the ter- 
minals to the metal sheet, we find that 
vacuum tubes glow if placed either directly 
under the metal sheet or nearit. These ex- 
periments succeed at such a low rate of vibra- 
tion as five oscillations per second and using 
a much smaller inductorium than the coil 
the dimensions of which we have described. 

Boston, Mass., Jan. 20. ¥s 





World’s Fair News from Electrical En- 
gineer Stieringer. 
‘To THe Epiror oF ELECTRICAL REVIEW : 

Reliable news regarding the progress of 
the plans for the World’s Columbian Expo- 
sition is now of much importance to many 
electrical readers. The attempt of the Hlec- 
trical World, of this week, to show in ad- 
vance of the proper time of publication 
features which have not yet been decided 
upon regarding the proposed illuminated 
fountains, recalls a similar effort by the 
same paper, less than three years ago. 

At that time I sent to the Zlectrical World 
for publication the following letter, which 
never appeared in its columns: 


44 Wax St., NEw York Ciry, 
June 25, 1890. t 


Editor Electrical World. 


I am greatly interested in the sketch in 

our issue of this week of the ‘“‘ Proposed 

dison Light Tower at the Minneapolis Ex- 
position,” more especially because having 
the responsibility of designing and erecting 
this tower, Iam still undecided as to nearly 
all the detail which your sketch purports to 
illustrate. 

I congratulate you upon the vividness of 
the imagination of your artist, and only re- 
gret that his idea and my own should have 
happened to be entirely dissimilar, and that 
his picture of this feature of the ‘coming 
Exposition fails entirely to give your readers 
an adequate conception of the magnitude 
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and beauty of the proposed structure and 
its surroundings. 


Both these unreliable batches of informa- 
tion came from the same source, the artist 
whose name appears on the illustrations. 
In the case of the Minneapolis tower, the dis- 
closure was simply imaginative and premua- 
ture; in the present case of the Chicago 
fountains, it is both imaginative and inac- 
curate, and also a breach of faith. I pre- 
sume it will be characterized as ‘‘ newspaper 
enterprise” —the sort of enterprise that when 
it cannot print a genuine interview prints 
an imaginary one. 

I believe it was the celebrated A. Ward 
who once suid, ‘‘I had rather no nothing at 
all than to no what ain’t so.” 

(Signed) L. SrreRINGER, 
Consulting Electrical Engineer, World’s Fair. 
Chicago, January 20, 1893. 





Important Meeting of the Advisory 
Council of the Chicago Electrical 
Congress. 


A meeting of the Advisory Council of the 
Chicago World’s Congress of Electricians 
was held at the rooms of the American 
Institute of Electrical Engineers, New York, 
on January 17. 

The following gentlemen were present: 
Dr. Elisha Gray, chairman ; Prof. Wm. A. 
Anthony, Prof. Chas. R. Cross, Dr. Louis 
Duncan, Dr. Wm. Geyer, Mr. Carl Hering, 
Mr. Geo. A. Hamilton, Prof. F. B. Crocker, 
Mr. A. E. Kennelly, Mr. T. D. Lockwood, 
Mr. T. C. Martin, Mr. Geo. M. Phelps, Dr, 
M. I. Pupin, Mr. R. W. Pope, Prof. H. A. 
Rowland, Mr. Herbert Laws Webb. 

Mr. H. L. Webb was elected secretary of 
the meeting, in the absence of Professor 
Carhart, permanent secretary of the council. 
The preliminary reports of the English and 
American committees, already made public, 
were received. 

It was resolved that the Electrical Con- 
gress of 1893 shall consist of two chambers, 
of which the legislative chamber shall decide 
on units, names of units and standards, and 
shall consist solely of delegates named by 
their respective governments. 

A committee was appointed to determine 
the total number of official delegates and 
their apportionment to the various countries 
to be represented. 

The following apportionment of dele- 
gates was made by the committee whose 
report was adopted by the meeting: Great 
Britain 5, France 5, Germany 5, Austio- 
Hungary 5, United States 5, Belgium 3, 
Italy 3, Switzerland 3, Holland 2, Denmark 
2, Norway and Sweden 2, Russia 2, Spain 
2, Portugal 1, British North America 1, 
Australian Colonies 1, India 1, Japan 1, 
China 1, Mexico 1, Brazi) 1, Chili 1, Peru 1, 
Argentine Republic 1; making a total of 55 
official delegates. 

It was resolved that a Committee on 
Invitations be appointed by the chairman, 
this committee to consist of five members, 
who shall select and recommend to the 
chairman the names of electricians, electri- 
cal engineers and others who shall be mem- 
bers of the Electrical Congress. Said com- 
mittee to co-operate with the foreign com- 
mittees. 

It was further resolved that in addition 
to invitations to deliberating and voting 
members of the Congress, a general intima- 
tion shall be extended through the journals 
or otherwise that the meetings will be open 
to the public, for attending the proceedings, 
but not for taking part therein. 

It was resolved that a Committee on Pro- 
gramme and Papers be appointed by the 
chairman. This committee shall consist of 
eight members, whose duty it shall be to 
invite, receive and consider papers and other 
documents relating to the work to be done 
by the congress. Andit was further resolved 
that it shall be the duty of the committee to 
formulate a programme for the congress. 

In was resolved that the reports of the 
English and American sub committees, 
which were received at the meeting, should 
be referred to the Committee on Programme 
and Papers, and that the committee confer 
with the English committee as fully as 
possible and with such other foreign com- 
mittees as may be formed. 

It was resolved that the Electrical Con- 
gress uf 1898 shall last one week, beginning 
on August 21. 

It was resolved that a Committee of Three 
be appointed by the chairman as a Finance 
Committee. 

It was resolved that an Executive Commit- 
tee of five shall be appointed by the chair- 
man, said committee to have full power to 
act for the advisory council. 

It was resolved that the question of charg- 
ing a fee for membership of the congress, 
and fixing the amount of such fee, be re- 
ferred to the Executive Committee. 








276 


Electrical Forging of Round Shapes. 





THE ELECTRICAL FORGING COMPANY, OF 
BOSTON, PRODUCES A MACHINE FOR 
THIS WORK. 





Round shapes have puzzled metal workers 
through all past ages. It has been gener- 
ally conceded that the usual method of 
forging an approximate shape and then 
turning to accurate size on a lathe are tedi- 
ous and expensive ways of doing the work. 
For nearly one hundred years the attempt 
to make round forgings by rolling processes 
has been going on, but with indifferent suc- 
cess. <A history of the attempts show many 
partial successes, but in every case some 
vital principle has been omitted, or some 
mistake made which has prevented ultimate 
success. 

The accompanying cut shows the Elec- 
trical Forging Company’s latest improved 
No. 3 patent rolling machine for manufac- 
turing rolled forging. This machine was 
designed and built for rapid and accurate 
work ; being rotary in all its movements, no 
time or power is lost in the return of the 







Fic. 1.—ELECTRICAL ForGinGc CoMPANY’s IMPROVED MACHINE For Foretnc RouND SHAPES. 


dies to their working pusition. The machine 
may be worked at any speed, from slow to 
fust, according to the nature of the work re- 
quired, it is quickly and easily adjusted and 
automatic in all parts, and for from one balf 
inch up to six inches long, and from one- 
half to one inch in diameter is turned out by 
this size machine. These machines are built 
in sizes ranging from 0 for the smallest work 
up to No. 10.for the largest and heaviest 
kind of work. 

The uses to which they can be put are 
many and varied, as a great variety of things 
now produced are made of iron or steel of 
low carbon in order that they may be turned 
out economically. By this process highly 
carbonized steel may be worked equally as 
well as iron or soft steel; this insures 
increased strength, an advantage of the first 
importance in all kinds of work. It is 
within the range of these machines to roll 
successfully steel of the highest grade of 
crucible down to the open hearth and Bes- 
semer. Copper and brass are also success- 
fully worked. It is claimed that these ma- 
chines stand alone in the matter of produc- 
ing rolled forgings of irregular shape 
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without leaving them hollow or piped. Ar- 
ticles rolled on this machine, whether of 
regular or irregular shape, are perfectly 
solid. 

Steel handles of all sizes and shapes here- 
tofore invariably made on the turning lathe 
may now be produced by the electrical roll- 
ing process at u saving of 99 per cent. of the 
required labor, it being possible to ro]l 100 
perfect handlesin the time required to make 
one by former methods. Also in making 
handles a considerable saving is effected, in 
that there is practically no waste of metal. 

Anti-friction steel bulls from one-eighth up 
to twoinches in diameter are made by the 
electrical rolled forging process at a speed 
unapproached by other methods. The work 
done by this process is perfectly accurate 
and the operation quick. A _ red hot steel 
bar is inserted between the revolving dies 
(the position of the steel bar is shown in the 
cut of the machine), and for every revolu- 
tion of the dies a ball is forged, or a conical 
shot, a chair screw, a bolt with thread and 
head complete, a boiler rivet, tiny calks for 
lumbermen’s shoes, or a spindle or taper 
pin may be produced. One hundred mill- 


ions of anti-friction steel balls are now re- 
quired to supply the trade in the United 
States alone, and from 8,000,000 to 10,000,- 
000 of boot calks. The custom heretofore 
has been to forge these calks with a trip 
hammer, and the manufacturer has been 
unable to make over 4,000 per day, generally 
not over 2,000, while with this improved 
rolling machine 30,000 a day may be made 
ata cost far below the price at which they 
have been heretofore produced. 

The other cuts show a few of the many 
samples of work made on this improved 
rolling machine. Fig. 2 is an electrically 
heated and rolled forged steel ball; Fig. 3, 
a rolled forged machine handle made in sev- 
eral shapes and sizes; Fig. 4, rolied forged 
hexagon head bolt, head and thread made at 


one operation, square and 1ound headed 
bolts made by the same dies complete at one 
operation ; Fig. 5, shoe calk, made in four 
sizes; Fig. 6, conical shell; Fig. 7, shuttle 
tip; Figs. 8 and 9, hinge tips; Fig. 10, 
hames start, made in several sizes ; Fig. 11, 
right and left hand thread, made at one 
operation ; Fig. 12, rolled steel cane and 
umbrella tips; Fig. 13, rolled bicycle spin- 
dles, all sizes; Figs. 14 and 15, rolled castor 
pins, 


Mr. Lyon’s Lecture on Long Distance 
Telephony. 

On the evening of January 20 the large 
assembly hall of the Young Men’s Christian 
Association, in Brooklyn, was filled with an 
interested audience desirous of learning 
something about the history of long distance 
telephony and the apparatus employed in 
accomplishing the wonderful results. Mr. 
Edward H. Lyon, of the Metropolitan Tele- 
phone and Telegraph Company, N. Y., was 
to deliver a lecture upon this subject. Mr. 
Lyon presented a highly entertaining dis- 
course, which held his audience spellbound 
in attention from the start to the finish. He 
said much, of course, that is familiar to the 
electrical public, and bas already been ex- 
plained to the readers of the ELECTRICAL 
REVIEW, but the matter was genuine news 
to the large body of the audience before 
whom the address was made. The lecture 
was illustrated by a large number of superb 
lantern slides, which were thrown upon a 
large screen, and the lecturer first educated 
his audience as to the development of the 
telephone and its various stages of improve- 
ment, to its present refined condition, and 
then carried them progressively 
from the hall in which they 
were assembled, which was 
equipped with hand telephones 
scattered throughout the hal} 
within reach of the audience, 
through the streets of Brooklyn 
tothe central office of the New 
York and New Jersey Telephone 
Company, thence over the Brook- 
lyn Bridge to the central office 
of the Metropolitan Telephone 
and Telegraph Company, in 
New York, thence to the cable 
station at the edge of North 
River, thenceacross North River 
to the Jersey side, thence to the 
central office of the long distance 
company in Chicago, the various 
stages of this path of travel being 
copiously illustrated by admir- 
able photographic views of the 
modes of supporting the tele- 
phone wires, the central office 
equipments, including switch- 
boards, distributing boards, 
cables, operators’ room, and all 
the other interesting parapher- 
nalia involved in telephonic 
transmission. At the close of 
the lecture the connection be- 
tween Brooklyn and Chicago 
was made, after some delay 
created by the enterprise of a 
newspaper man who had possess- 
ion of the wire, and the audience 
were treated to a cornet solo 
brought over the wire from far 
distant Chicago. The notes of 
the ‘‘Star Spangled Banner” 
were clearly heard by the entire 
audience, and as quaintly re- 
marked by the president of 
the electrical section of the 
Brooklyn Institute, this was the first time 
within the history of the world that sound 
was transmitted electrically so far and heard 
simultaneously by so great a number of peo- 
ple. Conversation was then carried on be- 
tween Mr. Lyon, the lecturer, and individ- 
uals in Chicago, and the members of the au- 
dience listened at the hand ’phones already 
referred to and enjoyed the novel experience 
of hearing conversation spoken at a dis- 
tance of over 1,000 miles. It was a treat to 
see the delighted expression on the faces of 
the fortunate individuals who got posses- 
sion of the receivers. The evening’s enter- 
tainment was generally recognized with 
loud applause as both delightful and in- 
structive, and the lecturer retired covered 
with glory. 
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At the end of 1891 there were 64 telephone 
exchanges and 23 trunk lines in operation in 
Austria. 

a 

The district managers of the National 
Telephone Company, of England, have 
taken concerted action to get the telephone 
introduced as a domestic luxury. 


January 28, 1893 


Electrical Recording Meters, 





A PAPER READ BEFORE THE AMERICAN Iy. 
STITUTE OF ELECTRICAL ENGINEERS 
NEW YORK, JANUARY 17, 1893, 
BY CARYL D. HASKINS. 





It was my first intention to present this 
paper on ‘‘ Electrical Recording Meters” 
or ‘‘Electricity Meters” in the form of g 
strictly technical monograph, dealing with 
each of the more prominent theories of 
meter construction separately and fully, 
Upon outlining this plan it at once became 
evident that to do so I should be obliged to 
devote some four or five hundred pages of 
closely written manuscript to my subject 
matter, and should have been obliged to de. 
liverthe final three-quarters of wy paper 
during the early morning hours sucx eeding 
the session. I therefore changed my plan, 
and pow propose to briefly describe and 
discuss the leading elements whici,, singly 
or combined, have gone to make up the 
typical meters presented to the public up 
to the present time. I find myse!f limited 
togeneralities and the mathematica! theory, 
and strictly technical considerations have 
necessarily been neglected that the field 
might be approximately covered. 

A brief history of the evolution of the 
electric meter would be very appropriate, 
but repetition is odious, and I bey to refer 
all who are interested in the early history 
and genealogy of the meter to that most in- 
teresting and complete paper on this sub- 
ject read before the Institute by Mr, 
George W. Walker, May 21, 1891. 
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ELECTRICAL RECORDING METERS. 


The earliest meter patent was granted in 
1872 to Mr. S. Gardner, of New York city, 
and the principle of a magnetic or electro- 
magnetic release for a simple clock move- 
ment is preserved in two or three so-called 
time counters to-day, and is doubtless very 
useful for many purposes; as for example 
inthe Spaudling clock for registering the 
hours of use of a motor, or other similar de- 
vices for registering the hour of use of arc 
circuits. These devices I shall neglect ; they 
are not meters within the true sense of the 
word, and their simplicity is obvious. 

Before undertaking any description, afew 
words may be appropriately devoted to the 
question of the unit by which it is most de- 
sirable to measure electrical power in use. 

The ampere has been, perhaps, to-day, the 
popular unit for the measurement of elec- 
tricity supplied ; yet, on careful considera- 
tion, how very meaningless for work of this 
kind is the ampere unit. It would only find 
a parallel in the very ingenious early seitler 
of Maryland, who bought six linear miles of 
land from the trusting Indians. 

Had we but one standard voltage in use 
for lighting and for power, and for other 
purposes, no unit could be better than the 
ampere-hour for meter measurement; but 
unfortunately, or fortunately, as the case 
may be, there is scarcely a potential be 
tween 5 and 2,000 volts which does not 
more or less imperatively call for measure 
ment by meter to-day, and if the ampere 
unit is to be retained, then it will become 
necessary to reconcile ourselves to the use of 
an endless number of constants, or to a still 
more endless schedule of ampere-hour rates. 

We wish to measure power delivered; ia 
fact, we wish to know how much coal 4 
group of lamps is consuming. This points 
directly to the watt, and I venture to assert 
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that careful consideration will invariably 
show that the watt is the only true unit for 
the measurement of electricity by meter. 
Unless, perchance, we adopt the cubic foot, 
as hasat least one central station in the 
United States, a very amusing but equally 
practical demonstration of American ingen- 
uity. 

T .e earliest successful meters, if we con- 
sider classes rather than individual instru- 
ments, were the chemical meters, closely 
followed by thermo-meters. 

The chemical meter is obviously capable 
of giving most accurate results; in fact, 


wil proper manipulation, it is very doubt- 
ful whether any measuring device which 
has up to to-day been designed could more 
correctly sum up passing power. It is in 
the manipulation and care which such me- 
ters require that their fault lies, if fault 


the be. 
it will be useless for me to waste the time 
and patience of my kind listeners by de- 


scriling tothem the eminently successful 
and generally popular Edison chemical 
meter, and I will not attempt to do so. 

Av electroplating bath in its meter form 
as gouerally used does not, however, give a 
dia! indication, and the consumers ask for a 
dia! indication almost invariably, unless they 
have already become thoroughly familiar- 
ized with Edison meters as used by many 
larg: Edison stations. 


Many very ingenious and some quite suc- 
cessfu] attempts have been made to actuate 
a train of gears by the electro-deposition of 
an viectrolytic bath. Thus we have two 
ele des suspended at the opposite ends of 
a Walking-beam, as shownin Fig. 1. This 
waliing-beam is in various ways connected 
with a pole-changer, and, as but a small por- 
tion of the current being measured passes 
thr h the true meter (for, of course, almost 
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everything within the brief limits of a single 
paper. 

Another form of chemical meter, formerly 
quite popular among inventors, depended 
for its registration upon the decomposition 
of water, generally acidulated water, and 
sometimes upon the decomposition of more 
volatile substances. This class of meter 
may very properly be divided under two 
heads: 

First, those meters simply dependent upon 
the measurement of the gas developed by the 
decomposition of water through any gas- 
registering device. In fact, we may say 
that such meters are mere decomposing 
baths connected toa gas meter. There are 
some devices of merit which may be classed 
under this head, but the principle is prob- 
ably not commercial, for we have nothing 
very successful of this kind in use to-day. 

One of the more ingenious meters of this 
kind provides a diagonally placed rotating 
wheel with pockets ; the decomposition takes 
place directly under each pocket progress- 
ively, and, as the air pocket fills with gas, 
the wheel rotates sufficiently to free this gas 
at the surface of the fluid, bringing another 
pocket into place. Others have arising and 
falling diaphragm, like the popular gas 
meter; and still others a delicately poised 
air fan over a minute aperture. This last 
device is obviously most inefficient. 

(To be continued.) 
serine 

The Telephone Stole a Telegraph 

Message. 


“I once received a telegraph message 
through a telephone, and a queer incident it 
was,” said Jacob Ebersole, who is at the 
Laclede. ‘‘At that time I was assistant in- 
spector at one of the police stations in 
Buffalo, N. Y. It was a stormy night out, 
and the office was all but deserted. I sat 
reading a newspaper fora little while, and 
then, to amuse myself, called upa neigh-— 
boring inspector by telephone and began a 


it 








THE INCANDESCENT LAMP SITU- 
ATION. 





OUTSIDE COMPANIES ARE BEING CLOSED UP 
SLOWLY, BUT SURELY—LAMPS MADE UN- 
DER NON-INFRINGING PATENTS WILL BE 
BROUGHT OUT, IT IS SAID—GENERAL AED 
REMINISCENT NOTES. 





It is reported on good authority that the 
new Westinghouse lamp is an undoubted 
success. An electrical engineer who visited 
the Pittsburgh factories of the Westing house 
Company in August last saw the new lamps 
burning at that time, and they have been in 
constant operation ever since. 





The Chicago Edison Company, on Jan- 
uary 14, obtained from the courts a restrain- 
ing order against the Sunbeam Incandescent 
Lamp Company and the Illinois Lamp Com- 
pany. The Sunbeam Company, it is re- 
ported, will have a new non-infringing lamp 
on the market within 30 days. 





The Beacon Vacuum Pump and Electrical 
Company were granted an extension to pre- 
pare further evidence by Judge Colt, in the 
United States Circuit Court at Boston, on 
January 16, in the suit brought against them 
by the representatives of the General Elec- 
tric Company. A final hearing in the case 
will be had on January 30. 





A Chicago dispatch, which appeared in 
the Boston News Bureau for January 19, is 
as follows: 

‘* The Edison Company is refusing to sell 
lamps to consuimers with other plants than 
theirs, forcing promises to take out other 
plants and substitute theirs. A new lamp 
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Fries. 2-14.—RounpED SHares MADE BY THE ELECTRICAL Foraging CoMPANY’s IMPROVED MACHINE. 


all mical meters are shunted), the pole- 
changer is not perhaps a very serious objec- 
tior 


action of such a meter as this is 


obvious ; we have a deposit from one elec- 
trode onto the other, until the second elec- 
trode becomes the heavier, when the beam 
tips and the recording device is set one 
note: ahead, the pole-changer is thrown 
over and the deposit takes place in an op- 
posite direction, the former. plus electrode 
becoming the minus, and sé ov. This de- 
vice ieposits and reposits the same zinc, or 
rather electrode material. Again, we have 
a modification of the same device in the 
form of a wheel bearing a number of elec- 
trodes, and on the same principle setting up 
continuous rotation. 

_It should be noted, that in this first digres- 
Sion from the chemical meter, weat once 
meet with the prime factor of difficulty in 
all inotor meter construction—that of fric- 
tion, which, if uncompensated, must in- 
variubly introduce more or less serious error. 
os hall touch on this point more fully 
dercufter, 

\uother form of self-registering electro- 
lytic meter has a cathode plate suspended 
from a spring-balance, an ordinary sensitive 
Spriug weighing machine, and the heavier 
the cathode grows, so much greater isthe 
registration of the springindicator. This 


device is perhaps preferable to the recipro- 


cating movement just described, but is 
limited in the capacity of the spring, and 
probably lacks sensitiveness to small 
amounts, being dependent, of course, solely 
up n the nicety of construction in the spring- 
Jalance, 

‘iercury has at times been employed in 


the construction of electrolytic meters, and 
With at least moderate success, for with a 
mercury anode, and a cathode of the same 


or other material, a record easily measured 
may be obtained, and such a meter may 
even be madeself.registering in a graduated 
tube or by half a dozen other more or less 
Simple means. Such are the more typical 
electrolytic meters. There are other similar 
devices which have not been mentioned, for 
lt is absolutely impossible to deal with 


desultory conversation. All at once the 
voice of my friend became indistinct and 
confused. I called to him to speak louder, 
but the only result was a low monotonous 
buzzing, and then I knew that the wire was 
crossed at some point. I was about to hang 
up the ’phone when I heard a few successive 
clicks much like that of a telegraph instru- 
ment. Being an operator myself, I listened 
for further signals. A telegraph operator 
frora somewhere was tapping the key for 
attention. Then Buffalo was called. I be- 
gan to get interested. I drew a piece of 
paper towards me and prepared to take the 
message. Buffalo gave an answering signal 
and then the message came. It was from 
Inspector Byrnes, of New York, and asked 
for the arrest of a criminal, supposed to 
arrive in Buffalo that night, answering acer- 
tain description. I referred the dispatch to 
my superior officer, who delegated men to 
watch the train. Forty-five minutes later a 
messenger brought the telegram to the office, 
identically the same as that I had written 
out. The peculiarity of the occurrence im- 
pressed itself deeply upon all those who 
happened to hear me relate it.”—St. Louis 
Globe Democrat. 


—_———_7> oo 
American Society of Civil Engineers. 


The fortieth annual meeting of the Amer- 
ican Society of Civil Engineers was held on 
January 18, in the Twenty-third Street Bar- 
tist Church, New York. The following 
officers were elected: President, William 
Metcalf, Pittsburgh; vice-presidents, Elmer 
L. Corthell, Chicago, and Charles Macdon- 
ald, New York; directors, to serve three 
years, Williard 8S. Pope, Detroit; Frederic 
P. Stearns, Minneapolis; Olin H. Landreth, 
Nashville; J. Foster Crowell and Henry G. 
Prout, New York; secretary, Francis Col- 
lingwood, New York; treasurer, John Bo- 
gart, New York. The next convention will 
ao in Chicago, from July 31 to August 





was offered here yesterday called the Shaefer 
incandescent. It is said to be no infringe- 
ment. The Edison Company has begun 
serving notice on consumers that they will 
be held responsible for all infringement of 
the Edison lamp. It is estimated that $25, - 
000,000 capital and 6,500 employés have 
been made idle by the recent decision. The 
Edison patent has two years longer to run.” 





Manchester was lighted again last night, 
the Mather Electric Company securing per- 
mission to use the Perkins lamps for the 
present. This permission was given in a 
telegram sent to the Mather people from the 
Edison company, in answer to the former’s 
order for 700 lamps at once.—Bridgeport, 
Conn., Standard, Jan, 14. 





Considerable discussion has been carried 
on of late relative to the new Westinghouse 
lamp. As we have before stated, we believe 
that the General Electric people mean to 
proceed against the new lamp immediately 
upon its appearance, on the ground that it is 
an infringement of the Edison patents. That 
is all right; if the General Electric lawyers 
really believe they have a case, the only 
place to settle it is inthe courts. The West- 
inghouse lawyers, on the contrary, are 
equally certain that the new lamp is not an 
infringement, and as far as we are able to 
judge, the Westinghouse people seem to 
have the stronger case. 

A carbon cannot be patented, neither can 
a vacuum ; both were known to the ancients. 
It is the combination, however, which, has 
heen patented by Edison. Butthe Westing- 
house lamp does not include this combina- 
tion ; it does not require a vacuum, and, 
hence, it is claimed that itis no infringement 
on the Edison patents. But this is a point 
for the courts to decide. 

The most foolish talk about Westing- 
house, however, is that frequently heard to 
the effect that the company has no new 
lamp, and its pretending to have one is all a 
piece of deceit. If these good people will 
be patient, they will discover that the com- 
pany actually has a new lamp. If they had 
only read the circulars which the Westing 
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house Company has sent out to its customers 
regarding this lamp they would know that 
it would not dare to make such bold preten- 
sions to something it did not possess.— 
Boston Commercial Bulletin. 





As the court has refused to say what shall 
be considered a fair profit, and has refused 
to entertain the charge that the General 
Electric Company is u trust and designed 
to fetter competition, and, therefore, illegal 
and not entitled to relief by injunction, the 
controversy will be opened afresh in another 
court. The decision cuts both ways. The 
court says to the Westinghouse interests, 
‘You must stop making such lamps.” To 
the General Electric Company, ‘‘ You must 
sell lamps at a reasonable price to those who 
began using them before the date of the de- 
cision, but we cannot tell you how much 
profit you can expect; that must be done in 
another forum.” 

It looks as if the patent would expire be- 
fore the row is settled.—ELEcTRicaL RE- 
view, December 24, 1892. 





The Edison patent will, presumably, 
expire on the date of the expiration of the 
Canadian 15 year patent, which is November 
17, 1894. This gives the Edison patent 
about 20 months to run. The English 
patent, which expires November, 1893, was 
taken out subsequent to the American 
patent, and consequently does not affect it. 


Much speculation has been indulged in as 
to how the lamp question would affect the 
World’s Fair lighting, the contract for 
which was given to Westinghouse. The 
new lamp, isis safe to say, will be used at 
the Exposition, and as the bid for lamps 
was made on the basis of the former cost, 
the successful bidders wil], by means of the 
cheapening of manufacture as announced, 
save asnug sum. The number of lamps 
contracted for was about 90,000, but the 
demand from exhibitors for special lighting, 
in addition, is said to be beyond all expecta- 
tions, and this will vastly increase the 
amount of business secured by the World’s 
Fair lighting contract. 


The Naval Search-Light. 
(From the Morning Advertiser, N. Y.) 

Electricity has added an almost incredible 
percentage to the efficiency of our naval 
establishment, and the rapidity with which 
it has been adapted to purposes of warfare, 
and the completeness of the revolution it 
seems to be making in methods, are fairly 
marvelous. The search-light alone almost 
doubles the capacity of the ordinary ship of 
war. 

When the British bombarded Alexandria, 
the search-lights on the vessels composing 
the squadron served not only to make the 
harbor as light as day on the darkest night, 
but enabled the admiral to observe the op- 
erations of the enemy on shore in the con- 
struction of batteries and earthworks, thus 
placing the Egyptians at a decided disad- 
vantage. 

It will enable a vessel to engage the enemy 
at night to almost as good advantage as dur- 
ing the day. It is useful in chasing a flying 
enemy andin conducting the management 
of a fleet. The assistance it gives in recon- 
noitering a coast will be readily appreciated. 
Difficult movements, such as entering a tor- 
tuous channel by night, passing between the 
vessels in a crowded harbor, and making a 
landing when the saving of time is of su- 
preme importance, are all rendered compar- 
atively easy by the search-light. 

The search-lights of the British squadron 
at Gibraltar were the means of saving hun- 
dreds of lives when a merchant steamer sank 
in that harbor afew monthsago. An effect- 
ive search-light will make it almost as diffi- 
cult for a torpedo boat to reach a warship 
by night as itis byday. Indeed, so difficult 
does it render the attempt that it has now 
been decided that the torpedo vessel and 
everything belonging to it, even to the faces 
of the men, must be painted black to avoid 
discovery. 





LITERARY. 

T. R. Sullivan (author of ‘‘ Day and Night 
Stories”’) contributes to the February Serib- 
ner @ sketch full of sentiment, entitled ‘* To 
Her.” A new volume of short stories by 
Mr. Sullivan will be published in the spring. 
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MEDICAL ELECTRICITY. 


EDITED BY DR. J. MOUNT RBLEYER, 


NEW YORK, 


Discussion on “ The Relative Feticidal 
Value of the Galvanic and Fara- 
dic Currents in Ectopic 
Gestation.” 


The participants in the discussion were 
requested to emphasize the following points: 

1. How does electricity destroy the life of 
the foetus ? 

2. Which current should theoretically be 
more certain in its results ? and what is the 
individual experience ? 

3. Can electricity be depended upon to 
accomplish the desired end ? and why ? 

4. Should the galvanic current be used, 
interrupted or constant ? 

5. What is the best method of applying 
the agent ? 

6. What are its dangers? and how are 
they to be avoided ? 

7. Who should apply it ? Can it be safely 
entrusted to the general practitioner ? 

Dr. Rockwell, of New York, said that in 
executions by electricity there was some- 
times rupture of the blood vessels in the 
heart, owing to the tremendous force with 
which this organ contracts under such cir- 
cumstances. Both from a theoretical and 
practical standpoint he preferred the gal- 
vanic current, and had used it in 23 cases of 
extra-uterine pregnancy. Where the faradic 
current is employed, it is often necessary to 
repeat the applications a number of times, 
and its use is more distressing to *®- patient. 
The extreme simplicity of the method is one 
of its great recommendations, and on ac- 
count of this facility of application, it can 
be, and should be attempted by the genera- 
practitioner. 

Dr. Malcolm McClean, of New York, was 
of the opinion that the life of the foetus was 
destroyed by the action of the current on 
the extremities of the chorion villi. He pre- 
ferred the gulvanic current, as purely me- 
chanical influence was not what was most 
desired here. Electricity could most as- 
suredly be depended upon for this purpose, 
if used at the proper time, and in the proper 
manner. In applying it, he used an elec- 
trode placed on the abdomen over the local- 
ity of the ovum, and a vaginal one, consist- 
ing of a brass ball enclosed in a wet chamois 
bag. This electrode is placed well up in the 
vagina behind the uterus. One thorough 
application should be sufficient, but as a 
matter of precaution, he had employed it 
more than once. The method seemed de- 
void of danger, and any practitioner who can 
place an electrode in its proper place, and 
can make the diagnosis, is fitted to treat 
extra-uterine pregnancy by electricity. 

Dr. Goelet considered that the death of 
the foetus was the result partly of muscular 
contraction, and interference with the cir- 
culation of the chorion, and partly from 
paralysis of the heart muscle. This explana- 
tion seemed probable on account of the 
effect which the contractions of the uterus 
at times have upon the fetal heart. He 
favored the employment of the interrupted 
galvanic current, aud in the two cases in 
which he had used it, the resultshad been 
satisfactory. The method is thoroughly 
reliable. In order to properly concentrate 
the current on the foetus, one pole should be 
placed in the vag ina against the foctal mass, 
and the other pa§sed into the rectum beyond 
this point. The dangers of this treatment 
are more fancied than real; rupture is, of 
course, possible, but so far, no such accident 
has occured in the numerous cases reported. 
While the general practitioner may be quali- 
tied to carry out the necessary manipulations, 
he is disqualified for such work by reason of 
the rarity of these cases, and his consequent 
lack of experience, and should not, therefore, 
attempt their treatment, except when remote 
from large medical centers. 

Dr. A. Brothers. of New York, said that 
the experiments of Dr. Lenz on small ani- 
mals years ago, and more recently the expe- 
riments of Martin on incubating eggs, 
proved that the death of the f@tus resulted 
from the action of the current on the 
chorionic villi. The galvanic current is 
probably the most effective, but his own 
case had been successfully treated with the 
faradic current, and in a series of 43 cases 
which he collected some time ago, 21 bad 
been treated by this current, 16 by the gal- 
vanic, two by both currents, one by static 
electricity, andin one the method was not 
stated. The electrical treatment is reliable, 
but the current should be strong, and, if 
possible, the patient should be anzsthetized. 
The faradic current should be employed a 
number of times. The interrupted galvanic 
current is theoretically the best form. The 
application is made by means of a large flat 
sponge on the abdomen and the ordinary 
vaginal electrode. The method is free from 
danger, if done in the early weeks and be- 
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fore symptoms of rupture. The fact that 
he was himself a general practitioner was 
a sufficient answer to the last question. 

Dr. A. F. Currier said that there were 
undoubtedly cases in which the use of a 
galvanic current is indicated during the first 
few weeks, but its advantages under such 
circumstances are doubtful, for even if the 
subsequent history of tbe case be entirely 
favorable, one cannot be sure tbat the con- 
dition was really one of ectopic pregnancy. 
He felt that it would be exposing the patient 
to unnecessary danger to use an agent like 
electricity whicb, at the best, is uncertain, 
both in its immediate consequences and its 
ultimate results. 

Dr. Gunning described some experiments 
which he had made on rabbits, indicating 
that the continuous current was safer, as it 
produces a vermicular action on the tube, 
and tended to favor the passage of the ovum 
along the tube. There are many more 
deaths, he said, following the use of the 
knife, than after electrical treatment, and 
when used in the early stages of pregnancy, 
it is one of the most serviceable and least 
dangerous agents at our disposal. 

The president said that Dr. Gunning’s ex- 
periments were an exemplification of the 
electro-physiological law concerning the 
contraction of muscle, A continuous cur- 
rent cannot produce a contraction of muscle 
by means of its nerve, but must be applied 
directly to the muscle, and if this be of the 
unstripped variety the contraction will set 
up a vermicular action. 

Mr. Carty then referred to the probable 
actions of the different currents in the hu- 
man body, as viewed from the standpoint of 
the physicist. 

Dr. Brothers said that one of the chief ob- 
jections to the electrical treatment of ectopic 
gestation, in the mind of Dr, Currier, seemed 
to be founded on the assumption that some- 
thing dangerous was left behind, but the 
speaker had taken pains to communicate 
with those who had reported such cases, and 
received answers in regard to 25 of the cases. 
These responses were to the effect that in a 
very large number of the cases so treated, 
there were scarcely any traces of the orig- 
inal trouble after periods, varying from two 
to ten years, and in none of them wasa 
secondary laparotomy required for the re- 
moval of any such remaining mass. 

Regarding the dosage, Dr. Goelet thought 
50 milliamperes would be sufficient for the 
constant current if concentrated upon the 
mass, and 20 for the interrupted ; the faradic 
current should be used as strong as it could 
be borne. 

Dr. Hahn was inclined to doubt the 
efficiency of such a mild current, as in a 
case in which he had made a negative intra- 
uterine application with a current of 40 
milliamperes in a woman who was not 
known at the time to be pregnant, the 
preguancy continued until the seventh 
month, and a living child was born. 

Dr. von Raitz also reported two or three 
similar cases bearing upon this point, and 
tending to show that quite strong currents 
might be applied to the interior of the 
uterus, and yet pregnancy continue for 
some time afterward. 

Dr. Rockwell, in closing the discussion, 
said that he hoped that all would agree that 
the galvanic current was the best form to 
use. Before the general introduction of the 
milliamperemeter, he had employed with 
good results an interrupted galvanic current 
from 15 to 20 cells. 





‘The Treatment of Salpingitis by Deple- 
tion and Drainage, Secured by Electricity,” 
by Dr. Augustin H. Goelet, of New York. 

The author stated that he had recently 
reported to the Obstetrical Society, a num- 
ber of cases treated by this method, but 
some of the members were inclined to doubt 
the part played by the electricity in pro- 
ducing the good results, and objections were 
made to electro-therapeutics in general, on 
the ground that it was made unnecessarily 
mysterious and complicated. They en- 
deavored to explain the results by supposing 
that they were due to rest in bed and the 
time consumed in the treatment. In reply 
to such criticisms, the author said, that the 
patients were not confined to bed at all, and 
the treatment was only adopted after pro- 
tracted efforts by other methods, at the 
hands of other specialists, and after lapar- 
otomy had been advised. If those who 
thought the subject mysterious would take 
the trouble to study and understand it, the 
mysticism would disappear. The principles 
involved in the electrical treatment were 
depletion and drainage, with perhaps, stim- 
ulation of the lymphatics to promote absorp- 
tion. The usually accepted methods of 
treatment he had found very slow and un- 
satisfactory, while electricity was not only 
more rapid, but often saved the patient from 
a mutilating operation. The essentials for 
success were an accurate diagnosis of the 
indications for treatment, and the adapta- 
tion of the electrical treatment to meet these 
indications. Bland Sutton says that the 
uterine end of the tube is rarely occluded in 
salpingitis, hence drainage in this direction 
is possible. Intra-uterine applications affect 


a cure of the endometritis, which is usually 
the cause of the tubal affection, and which 
is directly responsible for its continuance. 
The faradic current is employed to relieve 
the pain and to remove the capillary engorge- 
ment. 

Dr. von Raitz had treated five or six 
cases of salpingitis by a stronger current 
of electricity preceding the application by 
the use of the uterine dilator. 

Dr. Goelet, in closing, said he could see 
no necessity for preceding the application 
by the use of the dilator, since the negative 
pole produced sufficient relaxation and dila- 
tation of the canal. 





‘“‘The Negative Pole of the Galvanic 
Current an Aid to Uterine Development, 
with Cases,” by Dr. Charles G. Canady, of 
Roanoke, Va. 

Dr. Canaday said that in this country, the 
brain and nervous system are usually devel- 
oped at the expense of other organs, and 
hence imperfect development of the uterus 
was exceedingly common. He cited a case 
where the treatment advocated in the paper 
resulted after five months in a decided devel- 
opment of the uterus, and a cessation of the 
epileptic attacks from which the patient 
had suffered. 

Dr. von Raitz cited a case of imperfect 
development of the uterus which had come 
to him on account of sterility. In addition 
to treatment directed toward improving her 
surroundings, a strong faradic current was 
employed. After about four months, con- 
ception occurred, but she aborted in a few 
weeks, The treatment was resumed, and 
at present she is in the third month of preg- 
nancy. 

Dr. Mosher, of Brooklyn, said that the 
infantile uterus was undoubtedly more com- 
mon than is generally supposed, and that 
this was due to lack of attention to the 
physical development of the growing child. 
While admitting the power of electricity to 
develop the uterus, she wished to place 
herself on record as most emphatically 
opposed to local treatment in these young 
girls, especially as it was in our power to 
accomplish the same purpose by attention to 
proper physical training of these indi- 
viduals. 

Dr. Goelet coincided in the views ex- 
pressed by the last speaker, and added that 
where it was thought best to employ gal- 
vanic treatment in conjunction with the 
other measures, it could be done by making 
external applications, the negative pole 
being placed low down on the spine, and the 
positive pole at the nape of the neck. 

Dr. Hal) Brown, of Brooklyn, also wished 
to place herself on record as objecting to 
local treatment except where there is some 
specially serious condition present. 

Dr. Canaday, in closing, said that he 
thought all the profession were agreed con- 
cerning the inadvisability of local treatment 
in young single women, but the case of 
epilepsy seemed to him sufficiently serious 
to warrant such interference. 





By invitation of the resident members of 
the Electro-Therapeutical Association, the 
members, their ladies, and invited guests, 
were entertained with a private lecture and 
exhibition of the phonograph and micro- 
phonograph. 

The lecturer, Dr. J. Mount Bleyer, de- 
scribed the circumstances leading to the 
invention of the phonograph, and the 
general principles of its action. He then 
took up the micro-phouograph, and showed 
in what respectsit differed from the ordinary 
phonograph. Lieutenant G. Bettini, the in- 
ventor of the micro-phonograph, found that 
the diaphragm instead of vibrating as a 
whole, vibrated in numerous small divisions 
or sectors, which may happen to be in ten- 
sioned sympathy with the vibrating organs 
of the voice, or of other tones directed 
against the diaphragm. In order better to 
utilize these vibrations, instead of having 
the central needle-point connected rigidly 
with the diaphragm, he attached it by means 
of a number of radial bearings of unequal 
length, so that should the center of the 
diaphragm, for example, happen to be a 
node or a silent point not in sympathy with 
a certain pitch or tone, some small sector 
might prove to bein exact sympathy, and 
would thus cause the needle through one of 
these bearings, or ‘‘ spider legs” to respond, 
and in this way, the whole diaphragm would 
not only be utilized, and the tones made 
many times louder than by a single point, 
but the instrument would be capable of re- 
producing a much greater variety of timbre 
of the voice, and a much greater number of 
voices and sounds than it would be possible 
to do with the ordinary phonograph. This 
principle which the inventor worked me- 
chanically, was also developed about the 
same time theoretically by Dr. Wilford Hall, 
and described by him in an cditorial in ‘*The 
Microcosm,” vol. ix, February, 1892. A 
more remarkable case of determining intri- 
cate mechanical and scientific results by 
pure philosophical reasoning, it would be 
hard to find. Dr. Hall denies that a sound- 
ing instrument sends off any air waves at 
all, and claims that sownd waves radiate 
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from a sounding body. This sound force is 
assumed only to act sympathetically on g 
body in unison with its vibrational number 
and it is a fact that a tensioned diaphragm js 
really composed of many sections of ten. 
sional sympathy, each one of which is act. 
uated by atone of corresponding pitch oy 
synchronism. It is evident from this that 
such sectional vibrations of a diaphragm of 
a phonograph at all sides of the necdle, ao. 
cording as the pitch and intensity of the 
tone change, must give a slight latera) move. 
ment to the needle point in its line of jp. 
dentations on the cylinder, as wel! as the 
appropriate varying degree of depth anq 
distance apart of the individual impressions 
This, then, is the secret of the wonderful 
powers of the phonograph. 

Dr. Bleyer then described the various ap. 


plications of the phonograph, particularly 
in medicine. At the close of the lecture, 
Lieutenant Bettini gave an exceedi ely en. 


tertaining avd successful demonstration of 
the remarkable powers of his micro-pheno- 
graph. 


[THE END.] 





Electricity in the Skin—Proper Insu. 
lation May Prove of Value. 

It seems that the Russian scieu ‘ists are 
trying to rival all others. They are jusbing 
fast of late in many branches. Elec 
tricity has captured their fancy. Professor 
Tarchanoff, of St. Petersburg, bas wn in 


his last published work, the resulis of big 
researches with the electric curren! of the 
skin. His method is good, asit is peculiar 


and new. The experiments led him to con- 
nect the skin of various parts of the body, 
by means of non-polarizable clay electrodes, 
with Meissner’s galvanometer. He noticed 
then the various stimuli of the skin, such as 
light tickling with a brush, heat, cold,a 
needle prick, sound, light, taste and smell. 
In all these cases, a strong deflection of the 
galvanometer needle was observed. Merely 
opening the eyes, after they bad becn closed 
for some time, produced a considerable de- 
flection; and mental efforts, like calculation, 
also had a similar effect. 

If our Russian brother has discovered the 
fact that the human skin gives off constant 
currents of electricity, why then wil! it not 
follow that these currents could thus be 
impeded by a proper application of insulat- 
ing non-conductors, and thus mucii of the 
health of beings maintained and their life 
prolonged many years? We could !\y such 
an insulation of the body use, over aud over 
again, the expelled electric currents, and 
shall thereby obviate the necessity of draw- 
ing upon the organism for a new supply. 

I suppose that these currents if they exist, 
as told to us by the learned scientist, 
under the influence of ordinary clothing 
must pass off with the moistened deposits 
which are being constantly expelled and 
a new. supply of electricity would have 
to be found somewhere. Such electricity 
having its source perhaps in the decom- 
position of metals, taken in the food 
we eat and the air we breathe, must of 
necessity entail upon the organism a con- 
tinuous strain in its production ; it may be 
that from such causes that the body be- 
comes fatigued after a few hours of exertion, 
and absolute rest becomes necessary for re- 
cuperation. 

Should these experiments prove true, 
there is no doubt that, by the proper insula- 
tion of the human body, much therapeutical 
value would be its outcome. BLeyER. 

ANEURISM TREATED BY ELECTRICITY. 

In Cincinnati one of our eminent Ameri- 
can surgeons, Dr. Connor, has tried elec- 
tricity in the treatment of aneurism. He 
proposed to treat by puncturing the aneur- 
ismal sack by needle or otherwise, and thus 
produce closure of the artery by a formation 
of aclot. We hope that he has succeeded, 
as it would add another great achievement 
to the history of American surgery. 

TRE GALVANIC CURRENT AS A MEDIUM FOR 
THE EXAMINATION OF THE URINE, 
SPECTRUM, ETC. 

The Viennese medics have again distin- 
guished themselves by bringing before the 
notice of the medical world the application 
of the current as a medium for the exam - 
tion of urine, spectrum, etc., instead of the 
centrifuges now so much in use for produc- 
ing deposition. The method is based on the 
same principle as that devised by Webster 
for the electrical treatment of rig | 
spoken off in these columns at length. DY 
the electrolytic action of weak galvanic cur- 
rents, the gas bubbles formed in the _ 
carry with them the formed elements—ce's, 
bacteria, even crystals—to the — 
whence they may be easily removed [0 
microscopic examination, etc. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 








VALUABLE INFORMATION FOR MANU. 
FACTURERS AND DEALERS. 





We publish below the earliest information 
obtainable relating to new electric railways, 
new electric light companies and projected 
electric construction of all kinds. Every 


reader will find these columns of special 
interest, and manufacturers and supply 
houses will receive many valuable sugges- 
tions looking to new business by carefully 
watching this department in the ELECTRICAL 
Review from week to week: 


New Electric Railways. 

PuiLADELPHIA, Pa.—Two more of the street 
ilway companies, the People’s and the 
festonville, are discussing the advis- 
bility of introducing the trolley on all 
eir lines. 

Cirxton, Mass.—E. C. Swift, the Chicago 
eef man, has offered to build an elec- 
ic railway from Clinton to Lancaster, 
1d as soon as he files a formal petition 

. franchise will be granted. 

Cuicaco, Inu.—The Englewood and Chi- 
ago Electric Street Railway Company, 
ipital, $1,000,000, has been incorpo- 
ited to build a railway through the 
treets of Chicago to the boundary line 
tween Illinois and Indiana. The in- 
rporators are James P. Mallette, D. 
). Chidester and William H. Comstock. 


Norristown, Pa.—James W. Shepp, of 
‘hiladelphia, and Joseph Fornanue, of 
Norristown, representing the Norris- 
wn and Conshohocken Passenger Rail- 
ay Company, have asked the Consho- 
icken town council for a franchise to 
ynstruct an overhead trolley electric 
ilway. 

Bi LEBORO, VtT.—The stockholders of 

proposed electric railroad have 
rganized by electing E. W. Stoddard 
president, and E. L. Waterman clerk. 


NicaARA Faris, N. Y.—The Lewiston 
ind Youngstown Electric Railroad 
Company has filed with the county 
lerk a map of its proposed route from 
Lewiston to Youngstown. The road 

ill be completed in time for next sum- 
ner’s travel. 

RockVILLE, Conn.—The preliminary sur- 
vey for the proposed electric road from 
Rockville to Ellington is about com- 
pleted, and work will begin in the 
pring. 

SavannaHu, Ga.—The People’s Electric 
Light and Power Company has pur- 
chased the entire stock of the Savan- 
nah Electric Company amounting to 
$125,000. The company gets control of 
ten miles of road now in operation and 
of three miles of railway in coyrse of 
construction. About $200,000 will be 
expended fora lighting plant, in addi- 
tion to the power plant, new cars, etc. 


ELTON, Pa,—The Middletown, High- 
spire and Steelton Electric Railway 
Company has been incorporated by 
George W. Cumbler, James Young, J. 
E. Rutherford and John Q. Denny. 


CoLumBus, O.—Mr. Dodge will introduce 
an amendment to the Hocking Canal 
Abandonment bill. He will advocate 
the building of a State electric railway 
on the canal tow, to be operated by the 
Board of Public Works. 


GRAFTON, Mass.—The Grafton Street Rail- 
way Company; capital, $6,000. The 
road will be 12 miles long, and will run 
from Wilkinsville to Fisherville, Far- 
numsville and Grafton. 

$RIGANTINE Bracu, N. J.—The Brigantine 
Transit Company; capital, $250,000. 
Incorporators, Charles Evans, Albert 
M. Jordon, Joseph Thompson and 

Clarence L. Cole, of Atlantic City. 
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Oranace, N. J.—The Orange Valley Street 
Railway Company; capital, $10,000. 
Incorporators, Stephen D. Day, Frank 
W. Child, James S. Holmes and Chas. 
A. Lindsley. 

Brookiyn, N. Y.—The Brooklyn Traction 
Company has been incorporated with a 
capital of $10,000, for the purpose of 
constructing street railwaysand equip- 
ping them with electrical and other 
power. The directors are E. D. Phil- 
lips, Albert Strauss and E. J. Kava- 
naugh, of New York city, and P. J. 
Vaughn and J. Lockman, of Brooklyn. 

Aspcry Park, N. J.—The Asbury Park 
and Belmar Street Railway Company; 
capital, $75,000. 

DusuquE, I1A.—The United States court has 
ordered the receiver to sell the entire 
plant of the Allen & Swiney Electric 
Railway Company during the first week 
of March. 

SEATTLE, WasH.—Guy C. Phinney has filed 
a petition for privilege to build a sys- 
tem of electric street railway from 
Pioneer Place to Woodland Park. 

CarTHAGE, Mo.—The Carterville and Webb 
City Electric Railway Company; cap- 
ital, $100,000. Incorporators, C. A. 
Parker, L. P. Marx and 8S. F. Rowe. 

BurraLo, N. Y.—The Buffalo and Tona- 
wanda Electric Railway Company, 
capital, $100,000, has been incorporated 
by Frederick Swift, L. P. Iney and W. 
Goodwin, of New York, and G. H. 
Wirth, of Brooklyn. 

Axron, O.—An electric street railroad be- 
tween Akron and Silver Lake is now 
assured. 

Woopsvcry, N. J.—The Woodbury Electric 
Railroad and Power Company; capital, 
$150,000. W. Harrison Levermore, 
president; H. H. Clark, secretary; W. 
McGeorge, treasurer. The company 
will build an electric line from Wood- 
bury through Gloucester to Camden. 

LANCASTER, Pa.—The Lancaster and Man- 
heim Railway Company has been incor- 
porated with a capital of $250,000. 
John A. Coyle is president. 

Norristown, Pa,—Cornelius F. Gallagher, 
of New York, bas purchased 502 shares 
of the Norristown Passenger Railway 
Company. This means another trolley 
line for Norristown. 

KANKAKEE, Itt.—The North Kankakee 
Electric Light and Railway Company 
has increased its capital to $100,000. 

WorcesTER, Mass.—Arrangements are now 
under way which, when carried out, 
will make Worcester the center of the 
largest single suburban system of elec- 
tric roads in this country. The new 
road will be knownas the Centra] Massa- 
chusetts Street Railway Company, 
which will petition for franchises for 
about 44 miles of new electric lines in 
two cities and 12 towns, to be operated 
in connection with the Worcester, 
Leicester and Spencer, the Worcester 
and Millbury and the Worcester and 
Southbridge electric street railway 
lines. Tocarry outthe proposed scheme 
will cost between $800,000 and $1,000,- 
000. 

Pugsio, CoLo.—The Pueblo City Railway 
Company has elected J. E. Downey, 
president; A. W. Chamberlain, vice- 
president; G. H. Hard, treasurer; Julian 
B. Downey, secretary; H. E. Chubbuck, 
general manager, and W. A. Martin, 
superintendent for 1893. 

Scranton, Pa.—The Scranton and Pitts- 
ton Passenger Railway Company; 
length, 15 miles. Incorporated with a 
capital of $90,000. Louis A. Waters, 
president. 

LANCASTER, PA.—The Lancaster and Terre 
Hill Street Railway Company. In- 
corporated by Jno. D. Skeles, as presi- 
dent, with a capital of $200,000. 

PHILADELPHIA, Pa.—The Jenkintown Elec- 
tric Railway Company; capital, $150,- 
000. Incorporators, William Whar- 
ton, Jr., John W. Henderson, William 





8. Watson and Joseph W. Tilton.—The 
Fifth and Sixth Streets Passenger Rail- 
way Company has applied to the city 
councils for the privilege of construct- 
ing a trolley line from Frankford to 
Kensington avenue and Fairmount 
Park. 


Detroit, Mica.—John W. Sincock and 
Chas. Wright, of this city, have been 
granted a franchise to build a street 
railway at Highland Park, Mich. The 
motive power is to be electricity or 
cable. 

Scranton, Pa.—The Lackawanna Street 
Railway Company has been incorpo- 
rated with a capital of $60,000, for the 
purpose of building a street railway 
from Scranton to Old Forge, ten miles. 


WILMINGTON, DEL.—A company has peti- 
tioned the legislature fora charter to 
build an electric railway between Wil- 
mington and Brandywine Springs. 


PEEKSKILL, N. Y.—The Peekskill Surface 
Railroad Company has applied for a 
franchise to construct an electric rail- 
way in the streets of this city. Among 
the incorporators are Clark D. Rhine- 
hart, James M. Griffordand E.H. Hobbs, 
of Brooklyn; Jesse Stearns, of New 
York; Wm. Lawson, D. 8. Monsarat 
and E. D. M. Lyons, of Peekskill. The 
capital is $50,000. 





Neicupor (on bank)—‘‘ What are you fishing for, 
999 


‘at ? 
Pat—“ It'll be fur electric eels !*°—Once a Week. 


Wasurneton, D. C.—A bill to incorporate 
the Chesapeake and Washington Un- 
derground Electric Railway bas been 
introduced inthe Senate. The incorpo- 
rators are Henry Carey, of New York; 
John D. Parsons, of Virgivia; J. W. 
Parsons and W. Wheeler, of the District 
of Columbia. 





Electric Light and Power. 


Hor Springs, ArK.—The electric light 
company will increase its present plant 
to 500 horse-power. 

CLoquetT, Mrnn.—The Cloquet Electric 
Light and Power Company, capital, 
$50,000, has been incorporated. 

New Haven, Conn.—The New Haven 
Electric Company has increased its cap- 

f ital from $300,000 to $400,000. The 
increase has been paid in cash. 

FRANKLINVILLE, N. Y.—An electric light 
plant is to be erected at Franklinville. 


Curcaeo, Int.—The Chicago-Topeka Light, 
Heat and Power Company; capital, 


$1,200,000. Incorporators, William 
Brace, John Campbell and Cornelius V. 
Smith. 


Cuicaao, Inu.—The Hammond Light and 
Power Company; capital, $10,000. In- 
corporators, M. M. Towle, Frank J. 
Baker and Alonzo Stephens. 

Mount CARMEL, Itu.—The Mount Carmel 
Light and Water Company; capital, 
$50,000. Incorporators, W. 8S. Reed 
and Joseph H. Reynolds. 

Du.otH, Minn.—The Commercial Light 
and Power Company; capital, $500,000. 
Incorporators, G. A. Leland and Frank- 
lin Paine, of Duluth, and Morgan 
Brooks, of St. Paul. 

MartinspureG, W. Va.—An electric light 
plant will be erected by the Martinsburg 
Electric Light and Power Company. 


GIRARDVILLE, Pa.—The Girardville Elec- 
tric Company has organized by electing 
Albert Bordy, president; Moses Mer- 
vine, treasurer, and Wm. J. Yeo, sec- 
retary. 
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New Manufacturing Companies. 


Cuicaco, In1.—The Automatic Telephone 
and Electric Company, of Illinois; cap- 
ital, $250,000. Incorporators, J. R. 
Griffiths, Victor C. Sanborn and 8. 
Coolidge. 


Curcaco, Itt.—The Northwestern Tele- 
phone Company; capital, $10,000. In- 
corporators, Joseph H. Whitfield and 
John Z. Westervelt. 


UxsripGe, Mass.—C. D. Morse, of Mill- 
bury, states that a plant for the manu- 
facture of electric cars will be estab- 
lished here at once. A company witha 
capital of over $100,000 will be formed. 


Wincnester, Ky.—The McNeill-Tinder 
Electric Company, capital, $100,000, 
paid up, $60,000, has been incorporated 
to erect electrical works and manu- 
facture the ‘‘M. & T.” lamp hour re- 
corder. 8. P. Kerr, president; C. F. 
Klein, vice-president; T. Landsberg, 
treasurer; J. H. Tinder, secretary, and 
Wm. McNeill, electrician. 


New York City.—The Columbian Emery 
Wheel Company, with $6,000,000 cap- 
ital, was organized under the laws of 
the State of New Jersey, at Trenton, 
on Thursday, January 12, 1893. The 
following were made directors: Fred- 
erick 8. Dickson, Philadelphia, Pa.; F. 
H. Pietsch, Chicago, Ill.; L. Best, New 
York, N. Y.; C. Ross Grubb, Camden, 
N. J.; Clarence Tebbetts, Waltham, 
Mass.; F. R. Preston, Detroit, Mich.; 
Harlan Page, Philadelphia, Pa.; Geo. 
Maitland, Detroit, Mich.; Geo. W. 
Jackman, Bridgeport, Conn. The fol- 
lowing officers were elected: Frederick 
S. Dickson, president; F. H. Pietsch, 
vice-president ; L. Best, secretary; F. 
R. Preston, treasurer. The Columbian 
Emery Wheel Company has for its pur- 
pose the purchase of all of the emery 
mills and the emery and corundum 
wheel factories in the country. The 
headquarters of this company will be in 
New York city. Its stock will soon be 
on.the market for sale; preferred stock 
will pay eight per cent. dividends. It 
is expected that this company will have 
annual sales approximating $2,000,000. 
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EM, Mass.—The Ober Electric Brake 
Company has been organized with H. 
B. Walmsley, of Lynn, president; Wm. 
Stopford, of Beverly, secretary-treas- 
urer; W. K. Bigelow, of Salem, W. Y. 
Ober and F. 5. Alley, of Lynn, C. P. 
Kerrans, of Danversport, and Zina 
Goodell, of Salem, directors. 


SPRINGFIELD, ILt.—The Illinois Electrical 
Forging Company; capital, $2,000,000. 
The object of the company is the heat- 
ing and forging of metals in all forms, 
the smelting of ores, the heating of 
buildings and the cooking of food by 
the use of electric heat. 





Increase of Capital Stock. 


Bripeerort, Conn.—The Bridgeport Elec- 
tric Light Company has filed a paper at 
the Secretary of State’s office, recording 
a vote to increase the capital stock of 
the company from $200,000 to $300,060. 


New York Crry.—The stockholders of the 
Central and South American Telegraph 
Company met last week and ratified the 
increase of capital stock of the company 
from $6,500,000 to $8,000,000. This 
increase was authorized some months 
ago to provide for the duplication of 
the company’s cable on the west coast 
of Central and South America. 


-_-+ 


Force of Habit. 


‘*Emma,” said her mamma, rushing from 
the library into her daughter’s boudoir, 
‘*Cholly wants to talk to you at the tele- 
phone.” 

‘‘Horrors!” exclaimed the dear girl. 
‘*And I look like a fright in this old 
wrapper.” —Chicago News, 
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We are Hearing a good deal about 
sal-ammoniac as we journey about. The 
latest is the announcement of the A. B. C. 
Company, which appears on another page. 
These energetic people make an announce- 
ment that is well worth considering by pro- 
spective purchasers of goods of this de- 
scription. 

“The Span of Life” is the name of 
a new play which was put on at the People’s 
Theatre on the Bowery, on Monday, Jan- 
uary 16. The weary electrical worker can 
spend an evening viewing it and be con- 
siderably entertained and amused. A novel 
feature is a bridge of numan bodies, a thrill- 
ing act performed by a troupe of athletes. 

Bartlett & Company, engravers, 
designers and printers, 21 Rose street, New 
York, are doing some remarkably artistic 
catalogue work for the electrical and allied 
interests. Recent work in this line for the 
Stanley Electric Manufacturing Company 
and the Ball & Wood Company surpasses 
anything we have yet seen in the way of 
catalogues. 

The Construction Department 
of the Ries Electric Specialty Company, 
Baltimore, Md., is kept very busy installing 
isolateé plants in connection with the Ries 
regulating socket. In fact, when a would- 
be purchaser is told the conveniences, as to 
regulation of the light, etc., that can be 
given him now, this company has no trou- 
ble in securing the contract. 


The Lundell Motors, made up to 
five horse power, which have recently been 
put upon the market by the Interior Conduit 
and Insulation Company, of New York, and 
are being introduced in the West by the 
Central Electric Company, of Chicago, are 
meeting with a ready sale, and the Central 
have already installed several of them in 
their territory. They have issued a com- 
plete descriptive circular and will be pleased 
to furnish the same to any one desiring in- 
formation bearing on the above. 


Queen & Company, Incorpo- 
rated, Philadelphia, have sold nearly all 
the Ayrton & Perry ammeters and_ volt- 
meters which they advertised so extensively 
at reduced prices, but a few still remain, 
which are cffered at a mere fraction of the 
original manufacturing cost; for instance, 
ao ammeter with capacity of 400 amperes 
being placed at $16. Any one who wants a 
portable instrument for general testing, 
where great accuracy is not required, will 
find it very advantageous to purchase now, 
before the stock is entirely exhausted. De- 
scriptive circular No. 355 will be mailed by 
the makers upon application. 

: aie 
Mr. Fremont Wilson. 


Mr. Fremont Wilson has established bim- 
self at Room 159, Times Building, New 
York city, as an appraiser of fire losses on 
all kinds of electrical apparatus and ma- 
chinery. He does not take contracts or 
enter into contract work, except as a con- 
sulting expert, and he is neither agent for 
nor connected with any electric light corpo- 
ration or contracting firm. Hisservices will 
be found to be of special value to electric 
lighting companies, contractors, architects, 
and all who are in need of an expert’s 
opinion in the installation of any electrical 
work. 

Mr. Wilson has had more than ten years’ 
experience in the electrical business, having 
been connected with the Western Union 
Telegraph Company and the Edison Com- 
pany for five years. He was Mr. Frank J. 


Sprague’s principal assistant for a long time, 
and installed the steam and electric plant 
for the Julien Traction Company, of this 
city. Mr. Wilson then became a contractor 


for interior electric lighting work, but gave 
up this business to become an insurance ex 
pert for electric lighting companies. He 
has special methods of his own for interior 
wiring, which are now being adopted for. 
the interior incandescent wiring at the 
World’s Fair. He is also thoroughly famil 
iar with alternating current ‘installations. 
Mr. Wilson stands well with the leading 
boards of fire underwriters, and is authorized 
to make surveys subject to their authority 
throughout the country. 
--- 2 
The Hello Girl. 

If the new invention to dispense with the 
telephone girl comes into general use, it will 
be regretted by many. It will be regretted 
by the profane man who is in the habit of 
unburdening his heart over the wire; it will 
be regretted by the chronic ‘‘ kicker,” who 
cannot pour into a sympathetic ear his griev- 
ances. That his ‘‘ battery is low, in conse- 
quence of which his bells don’t ring, and 
that the telephone is al] worn out, anyway, 
and he ought to have a new one put in”’; it 
will be regretted by the bright young man 
who thinks that his whispered ‘* Ah, there” 
fills the heart of the dainty creature at the 
end of the line with ineffable delight ; it 
will be regretted by the verbose man, who 
calls up and asks, ‘‘Is this the office of the 
Central Pennsylvania Teleplone and Supply 
Company, Williamsport, Lycoming County, 
Pa?” “Yes.” ‘‘Isthe manager there?” 
‘““No.” ‘‘Ah, yes, don’t know when he will 
be in? Yes, well, I think I will tell you what 
I want ; I would like to talk to Lock Haven, 
I came away this morning not intending to 
‘*Here’s Lock Haven.” ‘‘Ah, yes, 
well, thank you. Icameaway,etc.” By some 
it will be hailed with delight. By the sus- 
picious man whoimagines that the girl at the 
exchange, with some eight or nine demands 
per second upon her attention, is constantly 
-avesdropping and eager to learn the privacy 
of his conversation ; it will be hailed with 
delight by the man who calls a mellifiuous, 
‘‘Hello, thro’ with the line?” ‘‘ chipping 
in.” The telephone girl who has so well 
learned the lesson that it is the distinct, clear 
answer, not the soft answer, that turneth 
away wrath, will beno more. She will no 
longer offer the prayer, ‘‘ Forgive us our 
debts as we forgive our deadheads.”— Wii/- 
tamsport, Pua., 


” 


Times. 
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WORLD'S FAIR NEWS. 


On account of the illncssof Chief Allison, 
of the Manufactures Department, Director- 
Geveral Davis assumed charge of the office 
this week, and decided to close up the busi- 
ness Within the next few days. He called 
about him Chiefs Skiff, Buchanan and 
Smith and Assistant ChiefHornsby, of the 
Department of Electricity, and each was 
given one or two groups in which to make 
the assignments. The Director-General and 
the four chiefs, with Assistant Chief Will- 
iams, of the Manufactures Department, 
met Monday and the matter of pushing this 
work forward was begun in earnest, and it 
is expected that before the erd of this week 
there will be no space left unassigned in the 
department. 

The Bell Telephone Company bas com- 
menced the erection of its pavilion in the 
south end of the electrical building. So 
also has work begun on the pavilion of the 
Western Electric Company. The exhibits 
of both will be largely historical and will 
show models of the most crude electrical 
contrivances ever used, and other machines 
and appliances showing the successive steps 
in development up to the present day. 

A bill for an injunction against the 
World’s Columbian Exposition was filed in 
the Superior Court Monday, this week, by 
the Babcock & Wilcox Company, of New 
Jersey. The bill sets forth that the com- 
plainant, one of six firms of boiler makers 
known as the Temporary Association, re- 
ceived a contract for boilers from the 
World’s Fair. The companies of the Tem 
porary Association make boilers of a certain 
approved type, and the device of any one of 
the firms may be safely used in connection 
with the devices of all others. The six 








firms are the Abendroth & Root Manufact- 
uring Company, of New York; the Camp- 
bell & Zell Company, of Baltimore; the 
Sterns Manufacturing Company, of Erie, 
Pa.; the National Boiler Company, of New 
Brunswick, N. J.; the Heine Safety Boiler 
Company, of St. Louis, and the complainant 
company, of New Jersey. The complain- 
ant, under the impression that only the six 
named companies were to construct boilers, 
having been awarded a contract, dep sited 
a bond of $10,000 for the satisfactory per- 
formance of the work, and expended a large 
sum of money in pursuance of that con- 
tract. Now it is informed that the Sterling 
Boiler Compauy, maker of another type of 
boilers, is to be allowed space for boilers of 
that type, and the complainant company 
demurs against this action of the World’s 
Fair on the ground that it increases the 
complainant’s risk under its bond, and 
establishes a condition under which the 
Babcock Company would not, knowing it 
to exist, have offered to bid for the work. 
Therefore, the complainant prays that the 
defendant, the Columbian Exposition rep- 
resentatives, be enjoined from allowing the 





Sterling boilers to be put in. 
Chicago, January 14. 
aay «ance OS ¥ 
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ENCINES, paged 
BOILERS, = good 
WIRE, Etc. condition 


for an electric plant in town of 15,000 inhabitants. 
Would buy a plant complete if it could be moved. 
Address, Frank P. Arbuckle, Highlands, Denver,Col. 


7 FREMONT WILSON, 
LECTRICIA 


Plans and Specifications for Interior Lighting Prepared, 
and Personal Supervision Given to all Work. 
INSURANCE SURVEYS A SPECIALTY. 
Room 153, Times Building, - - New York City. 


Wanted : 
Man who fully understands 


refining copper anodes by elec- 
tricity. Name salary. Address, 
with recommendations and 
qualifications, 


E. A. E., this Office. 
IF. you have anything pertaining to electric 
machine 


pe ry you want to sell, send us the de- 
IF. you want anything Pertaining to electete 
FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 
ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


5 ano 7 Dev Sr., New Yoru. 




















RAILS 


ROOF CHEAP. 


STEEL, 


We own and offer for sale, cheap, 350 tons of 
selected, second-hand, 30 lb. IRON RAILS, in Chester 
Co., Pa., allin good condition; also 400 tons of sec. 
ond hand 52 Ib. STEEL RAILS. at Pittsburgh, Pa. in 
excellent condition. We sell NEW STEEL RAILS at 
lowest prices. 

Wrfite or wire us: 

ROBINSON & ORR, 


419 Wood St., PITTSBURGH, Pa, 


MACHINERY IN STOCK. 


Engine Lathes, 10 in. x 4 ft.; 11 in. x5 ft.; 12in,x 
6 ft.; 14in. x6ft.; 16in. x6ft.; 18in. x8ft.; 20in. x 
8 ft., with tapes attachment; 22in. x 12 ft. and 14 ft... 
24 in. and 26 in. x 16 ft.; 30 in. x 10 ft. and 18 ft.: 





q 3 Fox Lathes, 13 in. x 
; 14in. x5 ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
Lathes, 12in. x 5 ft.; 14in. x5 tt.; 15 in. and 16 in, 
x 6ft.; 18in. x 6 ft.; 36in. x 8 ft. 

Planers, 16 in. x 16 in. x 3 ft.; 20in. x 20in. x 4 ft.; 
24 in, x 24 in. x 6 ft.; 30 in. x 80 in. x 6 ft.; 36 in, x 
86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 44in. x 48 in. x 
22 ft.; 60in. x 49in. x 24 ft. 

Friction Shapers, 15 in.. 16 in., 20 in., 22 in., 32 in, 

Crank Shapers, 6 in., 8 in., 10 in., 12 in., 18 in., 16 
n., 17 in., 20 in., 24 in., 28 in. 

Screw Machines, Nos. 1, 2, 8, 4, with or without 

Nire Feed. 
Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 
Presses, Nos. 51, 52, 58, Ferracute; Nos. 1, 2, 3, 
‘tiles & Parker. 

5 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 3 Cam Cutters. 

Bolt Cutters, 14 in. to 1 in., 4 in to 2 in. 

2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. 

C. D. and E. Horizontal Boring Machine. Newark 
Machine Tool Co. 

Send for List of New and Second-Hand Machinery 
in Stock. 

PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York. ¢ 


59 South Canal St., Chicago, Ill. 


ENGINE GASTINGS 


Sam from one-eighth to six horse- 
Siac J power Horizontal & Marine. 


8, 16 & 60 LIGHT DYNAMO 
CASTINGS. 

Simple Sewing Machine 
and Fan Motor Castings 
with instructions for 
building complete ma- 
chines. 


Send Stamp for Catalogue. 


PALMER BROS,, Electrical Supplies, Mianus, Coup. 


HOW TO MAKE A 
ONE HORSE-POWER 
MOTOR OR DYNAMO, 


By A. E. Watson: 
Complete directions for building a practical high 
speed machine; 50 pages; illustrated; price, 25 cents. 
ELecrricaL Review PusiisHine Co., 13 Park Row, 
New York. 


ATENTS 


Bought and Sold. 


Reliable 


ted 











“o 








Companies organized and stock placed. 
agents furnished for the disposal of pate» 
articles. Correspondence solicited. 


WM. YOUNC, Jr., 
866 Broadway, MILWAUKEE, WIS. 


HOMER SHOEMAKER, 





‘Attorney and Gounsellor-at-Law, 


HARRISBURC, PA 


Special attention given to matters affected by the 
corporation laws of Pennsylvania. 
TT 





Daniel W. Baker. 


Cyrus O. Baker, |r. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, allsizes,and any degree of hardness. Scrap and native platinum purchased. 





FOR CENTRAL STATION SWITCHBOARDS. 


Cardew’s Standard Voltmeter can be used on both alternating and 


direct current circuits. 
no permanent magnets. 


wire due to heating, it has a negligible heating error. 


circuit continuously. 


Is accurate, direct reading, dead beat, and has 
Depending for its action on the elongation of a 


It can be left in 


We are making two forms of this instrument; the vertical and the 
horizontal types. Correspondence solicited. Send for illustrated descrip- 


tive circular No. 290. 


QUEEN & CO., inconponateo, 





PHILADELPHIA. 








